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Milton Roy pumps are spotted at five 
strategic points for exact flow control of 
Calhio Chemicals’ Captan process. 





Standard Motor Driven 
Milton Roy Pump 


Controlled Volume Pumps 
are flow control elements | 


Use them to hold amount of chemicals needed in the process. 
i | ial Accurate within + 1°, these pumps also serve | 
critical material balances reliably as final control elements in process 
The inherent accuracy of Milton Roy Controlled instrumentation. | 
Volume P ” provides the key to close control You’ll do well to investigate the advantages of 
of many continuous chemical feed systems. In ; P 
: i Milton Roy Controlled Volume Pumps in your 
one such system, Calhio Chemicals, Inc., Perry, ce Ai é 
: i own flow control applications. Write for Bulletin | 
Ohio, uses Milton Roy Controlled Volume pat : ) 
: : 1253, ‘‘Controlled Volume Pumps in Process 
Pumps for exact control of highly corrosive pre 
‘ : : ; Instrumentation.” Milton Roy Company, Manu- | 
chemical solutions in the production of Captan, ; ; 
Sl Ate facturing Engineers, 1300 East Mermaid Lane, 
lh: 00 oor cama Philadelphia 18, Pa. 


Milton Roy Controlled Volume Pumps, strategi- 
cally spotted at five points in the process (see 
diagram), operate in parallel to control the flow 
of materials. There is no deviation from the 
preset controlled volume. In this and other 
applications, Milton Roy pumps save chemicals, CONTROLLED VOLUME PUMPS 
since they both meter and pump the exact 





Engineering representatives in the 
United States, Canada, Mexico, 
Europe, Asia, South America and Africa. 
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If production 
“pivots” 
on costs 


ODERN, standardized produc- 
tion methods developed by 
Welton V. Johnson mean better, 
lower cost instrument pivots, 
shafts and other precision mini- 
ature parts for you. 

Quality production methods 
assure you the finest pivots, shafts, 
staffs and other miniature special 
steel parts, all heat treated for 
maximum hardness and polished 
to a metallographic finish. Sizes 
up to ;,”’ diameter. 

Write today for complete in- 
formation on Johnson pivots, 
samples or specific quotations. 

LA 1157 


Weelton VY. 
ohnson 


Engineering Company, Inc. 


OZ c pg LP? | 


precision miniature parts 


95 SUMMIT AVENUE 
SUMMIT 2, NEW JERSEY 
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News and Views about Feature Articles and Aut 





Reactor Instrumentation, page 54. 
Your editors feel that readers will | 

rate this a particularly-important ar- 
ticle because it details instrumenta- 
tion of the first operating prototype of 
a commercial nuclear-power plant. 
Both our authors are real authorities 
in their subject. Bob Ramp has a US 
Navy meritorious-service citation for 
radar development, served five years 
as Senior Engineer in atomic-power 
instrumentation with Westinghouse, 
and since 1954, has been working in 
nuclear control at Argonne National 
Lab. He co-authored a Geneva Con- 
ference paper on the Borax Boiling Reactor which provided the first nu¢ 
electric power in the U. S. His wife Ruth “is a wonderful girl from Flor 
(where radiation comes free with the weather). W. C. Lipinski, “Walter to 
wife Jo,” says, “we wrote the paper since we were actually responsible for 
strumentation design of the EBWR.” Walt, an Army man, is an Illinois U g 
in EE who went straight to Argonne Labs in 1950. His first assignment 
help evaluate controls for the Nautilus (submarine) reactor—next, the Arg 


heavy-water reactor. 





W. C. Lipinski R. L. Ramp 


Electronics Training. This article, page 49, was written 
by R. S. Mahood as a solution to the problem—‘“how to 
convert mechanics into electronic servicemen.” This is 
sure to be an increasing problem as electronic instrumen- 
tation rapidly grows. Most of the instrument men at 
duPont’s Orange, Texas, works had been raised on mechan- 
ical and pneumatic instruments. Part of Mahood’s job as 
Instrument Supervisor is to retrain these people for high- 
quality maintenance of the complex electronic equipment 
duPont is now adapting. Mahood is a real ISA Com- 
mittee man—having been Program Chairman, National 
Delegate and President for our Sabine-Neches Section, and 
now is on our Instrument Maintenance and Recommended 
Practices (Level Instrumentation), National Committees. 


Computers for Business. Eugene Grabbe’s interest in 
commercial data-processing springs from design work for 
Hughes Aircraft in electronic business systems, and his 
consultation activities for Ramo-Wooldridge on operations 
research and business data processing. The first of his 
two-article series, page 62, defines two application-classes 
of business calculators, “arithmetic” and “logical decision,” 
and describes several specific business-computer uses. His 
second article (MARCH ISA JOURNAL) will describe 
several special-purpose business machines. Grabbe lectures 
at UCLA, edits a control handbook, is consultant to Control 
Engineering magazine, and is writing a book “Automation 
in Business and Industry” to be published next month. His 
long-time hobby is bee keeping; with three hives he gets 
three hundred pounds of honey annually! 


E. M. Grabbe 


Management and Automation. The Instrument Society of America conducted 
a symposium at its annual conference in New York, last September, aimed direct 
ly at “Management Planning for Automation”—a conference by management 
people, for management people. Brought together were four high-level exec 
tives fully experienced in automation’s problems, and representative of fout 
major areas in its application. The symposium drew well over 75 top-draw@ 
men. To date, however, there has been no printed reproduction of these state 
ments made public. 

The ISA JOURNAL is proud, now to bring this valuable material to the wide 
audience of its readers. (See pages 42 to 48). We’ve tried to reduce 
(Please Turn to Page 8A) 
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IM PACT 


It takes the impact of specialized engineering to break 
bottle-necks that block the practical application of auto- 
matic control, data handling and other system problems 
in both the civilian and military fields. 


DAYSTROM SYSTEMS DIVISION takes full respon- 
sibility for the conception, design, assembly, testing 
and installation of complete systems, including the 
training of user personnel. 


DAYSTROM SYSTEMS engineers are qualified to in- 
tegrate and apply to systems problems, equipment from 
the electronic, electrical, optical, hydraulic, pneumatic, 
mechanical and other fields. Whenever DAYSTROM or 
other existing equipment does not meet optimum system 
Specifications, the DIVISION will design and manufac- 
ture special components. Full advantage will be taken of 


the extensive experience of the entire DAYSTROM 
organization with servo-mechanisms, controllers, air- 
craft systems, computer and memory devices, gyro- 
scopes, telemetering equipment and digital systems. 


A DAYSTROM designed system is the key to more 
efficient, more profitable operations. For further infor- 
mation, call or write for our FACILITIES REPORT. 
See us at the I*-R*E Show in New York, March 18-21, 
Booth 2907-15. 


OM SYSTEMS 


DIVISION OF DAYSTROM, INC. 
5640 LA JOLLA BOULEVARD 
LA JOLLA, CALIFORNIA 
GLENCCOURT 4-0421 
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PREVENT EXPLOSIONS _ sss minis neh na 
or our readers the origina inpact of | 
LIKE THIS IN YOUR PLANT! 


all the important ideas. 
V-Brush Logic. This rather odd 
title leads into a very logical ual | 
| clear bit of “how-it-works” technicg) 
| writing. And we are sure al] true 

technical men want to know “» 
| makes the wheels go round.” Py 
| ably many readers have used the 
| V-Brush analog-to-digital Converter 
without knowing how it works. § 5 
Feingold, author of the story, page 
66, wrote it originally for Norde, 
Ketay’s own sales engineers. And yp 
thought it good enough to interest 
everyone in data handling work. JR 
| has two lively children, who at 8 anj 
5 years already “can give you » 
elementary explanation of how seryg 
work.” 





Proving-Ground 
Instrumentation. } 
For the past six- 
teen years, Paul 
Skeels, author of | 
this story, page © 
60, has worked in 7 
instrumentation 
for the General 
Motors automo- © 
bile proving 
grounds, Milford, 
Michigan. Out of 
this experience, 
he gave extem- Paul Skeels 
poraneous talks, which were writte 
| up and illustrated for presentation § 
| ISA’s conference in New York last 
| September. Skeel has headed @ 

GM’s Experimental Engineering De 

partment since 1954. His background 

includes “operating a gliding school, 
| aeronautical engineering at Michigan 

U, and radio and electronic service” 




















COMBUSTIBLE 
GAS ALARM 
SYSTEM! 


A detection and warning system that 
guards life, property and processes against 
the hazards of explosive gases and vapors. 

If you-deal with flammable liquids or 
gases, our engineers will gladly survey and 
estimate your needs, without obligation. 


Mistakes in Au- 
tomation, page myo 
17A. John Die- 
bold is greatly @ 
concerned over 
the amazing 
naivete of many 
managers in ap- 
proaching auto- 
mation. Says he: 
“they often as-§@ 
sume that, be- 
cause they have a 
computer, or be- 
cause individuals 
in their firms have speaking knowe 
edge of the field, the problem is aut 
matically in hand. This is an u& 
healthy situation and I felt compelled 
to be frank about it.” Diebold, whos 
interest in automation began with 4 
special-study report “The Automatit 
Factory” while winning his MBA #@ 
Harvard’s Business School, has gon 
ahead to form, three years ago, J 
Diebold Associates, Inc., with Ne 
York, Chicago and Washington offices 
His firm provides experienced cou 
for management in applications 
automation to practical business 
erations. 












John Diebold 


Typical Davis Remote Head Com- 


SEND FOR BULLETIN 11-36 p 
bustible Gas Analyzer, 3- Head. 





INSTRUMENT 


AVS NET 


DIVISION . A Division of Davis Emergency Equipment Co., Inc. 
272 Halleck St., Newark 4, N. J. 
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LOWER INSTALLATION COST 
LOWE ST maintenance cost 





CONOFLOW Sezcee 2S CONTROL VALVES 











Users say Conoflow Series LB Control 
Valves save more from every stand- 
point than any other type of control 
valve. This is based on years of the 
toughest applications experience. Here 
are the major points of superiority: 


EASY TO INSTALL 


Saves manhours. Compact, 
light yet strong. 











INTEGRAL 
BONNET 
Eliminates leakage at joints. Extra 


deep stuffing box for heavy 
duty packing. Oversized stem. 


RENEWABLE 
SEAT RING 
Quickly replaced with valve 


still in the line. No threaded 
insertions to corrode. 


WRITE FOR BULLETIN LB-2-A 


QO. 
Con Oritnols? CONOFLOW CORPORATION 


2100 ARCH STREET, PHILADELPHIA 3, PA. 
FOREMOST IN FINAL CONTROL ELEMENTS 
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INTEGRAL 
POSITIONER 
No exposed moving parts. 


Convenient zero adjustment 
while in operation. 


PISTON 
POWERED 
Sufficient power to operate 


under most adverse conditions. 
No diaphragm to fail. 


SINGLE-SEATED 
DESIGN 
Guaranteed tight shut-off 


over long periods of time 
despite heavy wear. 


STREAMLINED 
PASSAGEWAY 


No cavities for accumulation 
of deposits to interfere 
with operation. 
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HEISE GAUGES 


ACCURACY 


The standard of excellence 
maintained by Heise qualifies this 
instrument for the most exacting 
requirements. Designed to maintain 
permanently its inherent precision, the 
Heise gauge is often used in place of the dead weight tester 
in checking other instruments. Consistently accurate per- 
formance as a calibration reference has established its 
recognition as THE STANDARD OF THE WORLD. 


SPECIALIZATION AND EFFICIENCY 


Heise Laboratories have always specialized in the design 
and production of high precision pressure gauges. The high- 
est standards of quality control protect the manufacture 
and assembly of each component and the permanent cali- 
bration of the finished instrument. 

Efficiency in the production of one type instrument, pre- 
cision pressure gauges, has made it possible to maintain a 
prompt delivery schedule. 

DELIVERY WITHIN 30 DAYS. 

Pressure Range 15 to 20,000 P.S.I. 
Dial Sizes 82”—12”—16” 
Prices from $151.60 
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| > coming up 


Cost of Pneumatic Contro] 
tems. Every operations and eng} 
ing group has always wanted to ky 
“How much will it cost?” for 
plants and expanded facilities, 
automation now a much-thought-ah 
subject, management is even 
concerned with the real cost of ings 
mentation. We have a story ¢o 
in the ISA JOURNAL which gives 
lars-and-cents figures for specifie 
umatic instrument systems. 4 
ored by E. I. Thomas of Carbide, 
Carbon Chemical Co., this article 
down to bare facts about the eg 
purchasing and installing a numb 
commonly-used instrument sy 
panels, piping systems, and ¢t 





| ential - pressure 
| coupled to an orifice-unit ave 








| eal article appeared in the winter 1956 






























runs in various combinations. 


This report is based on a sys 
unit costs developed at C 
South Charleston plant to enable 
strument engineers to correctly 
mate the many different jobs assig 
them. These costs were dete 
on the basis of both large and § 
installations in order to arrive 
average figure. Close estimates 
many instrument jobs have 
from the use of these unit-cost fig 
Although based on 1955 costs, 
figures are extremely valuable d 

For example, a static-pressure 
ing system with blowback runs $72 
material and $60 for labor. A di 
transmitter 


$103 for material and $125.25 
labor. The total cost of running 
O.D. copper tubing, including fitti 
is $1.35 per linear foot. 


Don’t miss this story, coming 
in the ISA JOURNAL, for detailed 
strument installation costs. 

Sizing Control Valves for Flashing. 
On occasion the ISA JOURNAL wil 
reprint an outstanding article by a 
authority from another publication in 
the field. We have found such an art- 
cle—sizing of control valves unde 
conditions of flashing, by J. G. Zieg- 
ler. This information-packed, practi- ' 


issue of Taylor Technology, the ede} 1 
torial house-organ of Taylor Instr 
ment Cos. With permission of Taylor] |! 
we are reprinting our version for the 
many instrument engineers who are 
faced with selecting control valve P 
when the fluid density changes 
some non-linear manner in passing} ¢ 
through the valve. According to the 
author, most engineers make an “ede | ¢ 
cated guess”—usually a valve that # 


too large. c 
This article presents a method df 
solving these tough situations. Using 
nomographs for both liquids and f 
gases, the article details the procedutt 


for determining the proper valve sil# 
well within the accuracy of the valve 
sizing charts themselves. Reductio® 
of flowing material to its water equi® 
alent is the basis for the procedure. 
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You. personally, are 


pressure regulators 


\ A vadslaam “elite problem is one of existing equipment—or an entire ly 
new control application —the Fisher country-wide network of 3 fac 

tories, 22 strategically located field stocks and 53 representatives, with 
203 Fisher Service Engineers —offers you convenient service on all 


welthamaeselene) mea: quirements 


Pris & ® 


Marshalltown, lowa 


GOV S| ve 


World 


ALBANY 

Crabbe & Stebbins Co. 
AMARILLO 

Vinson Supply Co. 
ATLANTA 

Jock M. Smither & Co. 
BALTIMORE 

Rhodes Controls Co. 
BIRMINGHAM 

Jos. W. Eshelman & Co. 
BOSTON (NEEDHAM) 

C.B. Petty & Co. 
BUFFALO 

W. J. Sommers Co., Inc. 
CALGARY 


F 


Borer Engineering & Supply Co. 


CHARLOTTE 

Robert E. Mason & Co. 
CHICAGO 

General Meters & Controls Co. 
CINCINNATI 

Harry T. Porter Co, 


PRESSURE 
REGULATORS 


Leader. .tn 


GAS 
REGULATORS 


SHER 


CLEVELAND 

A. E. Ehrke & Co. 
COLUMBUS 

A. E. Ehrke & Co. 
CORPUS CHRISTI 

Puffer-Sweiven Co. 
DALLAS 

Vinson Supply Co. 
DENVER 

Joy & Cox, Inc. 
DETROIT 

DuBois-Webb Co. 
FARMINGTON 

Vinson Supply Co. 
GRAND RAPIDS 

DuBois-Webb Coa, 
HOUSTON 

Puffer-Sweiven Co, 
INDIANAPOLIS 

Acme Engineering Agency 
KANSAS CITY 

Sullivan-Meors Co. 


Research for Better 


Ba VE 


LIQUID LEVEL 
CONTROLLERS 


ce 


LITTLE ROCK 

Johnson & Scott 
LOS ANGELES 

Carter-Jones Co. 
LOUISVILLE 

Allan K. Cook Co. 
MARSHALLTOWN 

R. S. Stover Co. 
MEMPHIS 

Johnson & Scott 
MEXICO CITY 

Babcock & Wilcox 

de Mexico, S. A. 
MILWAUKEE 

Warren D. Ehrke & Co, 
MINNEAPOLIS (HOPKINS) 

J. F. Schultz & Co. 
MONTREAL 

Process & Steam 

Specialties, Inc. 
NASHVILLE 

Johnson & Scott 


D | 


Pressure 


DIAPHRAGM 
CONTROL VALVES 


right next door” to an alert source of supply 


of Fisher control valves, gas regulators, liquid level controllers and 


RECT e a 


NEW ORLEANS 
John H. Carter Co. 


NEW YORK 


(ENGLEWOOD CLIFFS, N. J.) 


Crabbe & Stebbins Co. 
ODESSA 

Vinson Supply Co. 
OKLAHOMA CITY 

Vinson Supply Co. 
PHILADELPHIA (NARBERTH) 

C. B. ives & Co., Inc. 
PHOENIX 

Cone & Wallace Co, 
PITTSBURGH. 

J. G. Chilcoat & Co. 
PORTLAND 

R. H. Brown & Co, 
RICHMOND 

W.H. Kidd & Co, 
SALT LAKE CITY 

Williams, Gritton & Wilde 
SAN FRANCISCO 


George R. Friederich & Co. 
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PUMP 
GOVERNORS 


SEATTLE 

Barrett & Yost 
SHREVEPORT 

John H. Carter Co. 
SOUTH EDMONTON 

Barber Engineering & 

Supply Co. 
ST. LOUIS 

H. D. Hale & Co. 
TORONTO 

G. W. Beecroft Co., Ltd. 
TULSA 

Vinson Supply Co. 
VANCOUVER 

Northern Columbia Process 

Equip., Ltd. 
WICHITA 

Sullivan-Mears Company 
WINNIPEG 

Mechanical Valve & 

Engineering Specialties 
WOODSTOCK 

Fisher Governor Co. 


LEVER AND 
FLOAT VALVES 











Corp. changed its name to Hagan Chemicals 
& trols, Inc., eflective Jan. 1, 1957. At the same 
time its subsidiaries, Calgon, Inc., Hall Laboratories, 
Inc., and The Buromin Co. were merged into the par- 
ent company. Calgon and Hall will continue as divisions. 
W. W. Hopwood, Hagan president, said the name 
change was made to better describe the firm’s activities 
in the fields of chemical engineering and automatic con- 
trol equipment. 
e 
“New job openings for Hungarian victims of Soviet to- 
‘alitarianism now at Camp Kilmer, N. J., are being made 
by hogy Inc., distributor of Swedish-made office ma- 
chines. Ohlsson, president of Facit, disclosed that 
arrangements are in progress for selection of men inter- 
ested in the offer through special American-Hungarian 
emergency relief organizations. 
° 


The U. S. Air Force has granted Standard Coil’s 
Kollsman Instrument Corp., Elmhurst, N. Y.. a $26- 
million contract for production of a new automatic astro 
compass to increase the strategic effectiveness of high- 
speed, long-range aircraft. The contract is the initial 
production order for se . - te oa by nie 
navigation equipment being dev y Kollsman un- 
der contract with Research and Development Command 
_of the Air Force, and the Navy’s Bureau of Aeronautics. 


-_ Thomas A. Edison, Inc., and MeGraw Electric Co. 

consolidated last month to form the MeGraw-Edison Co. 
This new combination constitutes 23 divisions and sub- 
sidiaries in the U.S. and Canada. Max McGraw, presi- 
dent of McGraw Electric for over 50 years, will serve as 
president and chief executive office: of the consolidated 
| and Charles Edison will be chairman of the board 
of directors. Divisions and subsidiaries retain their 
names and organizational structures. 

e 


General Electric will convert its 175,000 sq. ft. Buffalo 
TV picture tube plant to the manufacture of transistors 
early this year. H. B. Fancher, general manager of 
_GE’s Semiconductor Products Dept., said the transistor 
_ industry tripled its production rate in ’55 and °56 and is 
_ expected to produce over 22-million transistors this year. 
pe the industry will be producing 480-million 
transistors by 1965 or 4000% more than 1956! 


i e 
Minneapolis-Honeywell’s Doeleam Division and 
Transistor Division will be combined to form the new 
Boston Division. The new division will be composed 
of two sections . . . Semiconductor Products Section 
(formerly Transistor Division) and Instruments Sec- 
tion, (formerly Doelcam Division). 

* 


An economic and scientific organization of the free 
world nations for atomic development, patterned after 
NATO, was proposed by John J. Hopkins, chairman 
of the nuclear energy committee of NAM, and builder 
of the “USS Nautilus.” Giving the proposed organiza- 
tion a name, “United Atomic Treaty Organization,” 
Hopkins offered his plan as a solution to depletion of our 
conventional sources of fossil fuels or their denial by 
enemy action, nationalization or sabotage. 


14A 


s New in the Industry 





A contract for the complete control system for a 
kw nuclear reactor to operate in South America has hem 
awarded to Leeds & Northrup Co. by the Babeock § 
Wilcox Co. The swimming pool-type reactor igs bei | 
constructed for Sao Paulo University, Brazil. It will 
used by the university for various nuclear research 
ects. 


ats 


Bi ce Ei 


e 
General Telephone Corp. announced fcrmation gf 
General Telephone Laboratories, Inc., Chicago, Ij 
The newly-created group has acquired the research and 
devzlopment personnel and facilities of Automatic Eles. 
trie Co., principal manufacturing unit of the Gener) 
Telephone System, and will embark on an expanded pry. 
gram of basic research and product development wor 
in telephone switching and communication fields, 

~ : 
Detectolab, Inc., Chicago, IIl., an affiliate of Borg” 
Warner Corp., has been consolidated into BJ Elee 
tronics, Borg-Warner’s electronics division located # 
Santa Ana, Calif. Detectolab makes four types of ti 
clear instruments including reactor control devices fry 
government, industrial and aircraft installations, 
research tools for atomic laboratories, tracer instrume 
for medical diagnosis, and personnel protection devices, 
for monitoring radiation in laboratories and industria 
plants. os 


* 2 
V. J. Crouse, a representative of the Martin Co. ds” 
closed that instruments in Vanguard, the earth satellite 
launching rocket, will make precision measurements while” 
exposed to liquids and gases corrosive enough to et 
most types of steel and at temperatures ranging fro 
over 900°F to 300 below zero. He said the liquid oxygen 
used boils at approximately —-300°F, poo 
low temperatures; high temperatures result 4a 
friction and engine heat. Crouse is engineer in charge 
of the design of instrumentation and telemetry syste 
for Vanguard flight tests, and made the announcementi 
a speech before a meeting of ISA’s Philadelphia Se 
tion. 









A contract in excess of $2-million for production of @j 
improved airborne electronic countermeasure system ha 
been awarded to the W. L. Maxson Corp., by the Navy 
Dept., Bureau of Aeronautics. Maxson specializes ind® 
velopment and manufacture of airborne military equip” 
ment including radars, fuzes, countermeasures, antenna 
and missile launchers. 


reise No Ra ts SP Ted 


The Scientific Instruments Division of Beckma 
Instruments, Inc., has announced the leasing of a nef 
20,000 sq. ft. plant in Anaheim, Calif. Need for the net 
facility is based on continuing expansion of the di 
in the field of industrial data and control systems. 

a 


Formation of a jointly-owned corporation, . 
Speidel, Inc., was announced by the Industrial Divisi 
of the Speidel Corp. and Gulton Industries, @ 
Aimed at combining the research, development and maii® 
facturing facilities of both the Gulton organiz 
Metuchen, N. J., and the Industrial Division of 
Providence, R. I., the new firm has been formed for 
purpose of marketing a series of new electronic proam 
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Excerpts from a talk given to the 
University of California Conference on Automation 


San Francisco, California, January 7, 1957 


by John Diebold 


Diebold & Associates, Incorporated 


New York, N. Y. 


Millions of words have been writ- 
ten about automation — from Con- 

essional hearings to comic books — 
but little has been said about it as a 
business problem. Yet automation 
presents a unique problem to a busi- 
ness manager — something of a con- 
tradiction. He has heard much of 


TO BEGIN WITH, there is much 
less concrete automation achievement 
than speculation about the future. 
The application of this new technology 
is much slower than assumed in many 
newspaper articles. Yes, individual 
Machines have been applied, but not 
automation systems. So only a frac- 
tion of the potential automation bene- 
fit has been realized. For example, 
only a few of the thousand computers 
in operation are functioning as more 
than punched-card calculators. So, 
few have produced real savings, or im- 
portant advances in management con- 
trol. 


Two Management Mistakes 


Managerial mistakes responsible for 
this situation reduce themselves to 
two: 


First: businessmen concentrate on 
the hardware of automation rather 
than the system. 


Second: businessmen think of auto- 

_ Mation as a scientific or engineering 

_ Problem—the important decisions are 

often delegated to technicians rather 

' than treated as essentially manage- 
_ Ment problems. 


' Electronics Committee: Excuse 
Inaction? 


| , To begin with, there is the Electron- 
ies Committee. Countless times an 
" Mtherwise responsible executive states: 
s “We have formed an electronics com- 
/fittee,” in a manner implying that 
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its wonders, but when he looks about 
him for specific cases, he sees more 
promise than payoff. John Diebold, 
pioneer authority on automation, 
pulls no punches here in spotting 
management mistakes now being 
made in thinking about and applying 
automation. 


this takes care of the problem! Often 
this means no more than that the 
committee spends a year or two wan- 
dering about the country attending 
manufacturers’ schools and visiting 
computer installations—somehow sup- 
posed to be sufficient for making criti- 
cal decisions about the highly detailed 
process of automating. All too often 
these electronics committees have been 
a device—intentional or not—for creat- 
ing the impression of doing something 
about automation while doing nothing 
that could possibly backfire. In one 
case—a major oil company—the elec- 
tronics committee after a year’s study, 
asked the company president to choose 
between computers of two different 
manufacturers! 

The automation problem, encompass- 
ing all areas of business, does not lend 
itself well to committee organization: 
the analysis and decisions that must 
be made are operational problems and 
should be so treated. Therefore, they 
should be specifically assigned as the 
responsibility of an operating exrecu- 
tive—not a management eunuch (one 
who knows exactly how something is 
done but can’t do it himself). 


Business Automation: Not a 
Technical Problem 


A second major management mis- 
take is the assumption that an engi- 
neer or a scientist must handle the au- 
tomation program. This has created 
a mad quest for skilled scientific per- 


(Please Turn to Page 18A) 





CEC’s Recording Oscillo- 
graphs deliver unexcelled 
accuracy for exacting users 
throughout the world. There’s 
a quality oscillograph for 
your specific requirement. 


5-114 is available 

in either 18- o1 26- 
trace capacity models with 
preferred quality features. 
Described in Bulletin CEC 
1500C-X12. 


5-116 features 14- 
' trace capacity, a-c 
or d-c. Economical and highly 
versatile. Please write for 
Bulletin CEC 1521A-X8. 


5-117 records 6 

separate phenomena 
on 70-mm paper. Precision 
throughout, small, low-cost. 
Bulletin CEC 1533B-X9. 


5-118 is designed 

for applications 
demanding extremely small size 
and light weight. Please write 
for Bulletin CEC 1531-X2. 
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sonnel. As yet there are very few peo- 
ple competent to handle automation in 
the office. But a large group of “job 
hoppers” has come into existence, 
which would be considered ‘floaters’ 
in any other field, giving themselves 
impressive job  titles—(rarely true 
descriptions,—and going through sev- 
eral employers in a few years. These 
floaters are disruptive in any organi- 
zation; introduced over cries of good 
existing personnel, they mean trouble. 

The trouble is that the hardware of 
automation is being shipped faster 
than competent people can be trained 
to operate it. For example, IBM is 
shipping about two $1.5 million ma- 
chines a week plus two medium-size 
computers ($50,000 a year rental) a 
day. But the answer is not to go into 
the job-market for specialists; good 
ones are exceptionally hard to find and 
money is no longer an incentive for 
the already highly paid—$18,000 to 
$30,000 a year—men. 


Solution: Train your Own 

Business is beginning to realize that 
the solution is to train personnel from 
your own organization. Training of 
personnel in analytical procedures, ma- 
chine operation, and programming, is 
one of the most critical problems of a 
successful automation installation. In- 
deed, education is the basic problem 
of automation. 


First: Know your Own Business 


A successful installation of automa- 
tion equipment cannot be made with- 
out a thorough understanding of the 
business itself — the functions and 
needs of its operations. While busi- 
nessmen regard the specialized knowl- 
edge of engineers with some awe, en- 
gineers all too frequently regard busi- 
ness processes as something they can 
master in a few months. Glenn White 
of the Chrysler Corporation says: 

“The way to put together a team 
of people to work on electronics is 
to take somebody who has a good 
knowledge of how to run your busi- 
ness, — a good systems and proce- 
dures man, if you please. They can 
be trained in electronics much easier 
than a strictly electronics man can 
be trained to run your business.” 


Systems First: Hardware Second 


Businessmen make a basic mistake 
when they approach automation from 
the standpoint of technology or hard- 
ware. There has been an unfortunate 
preoccupation with machines of auto- 
mation and an unfortunate neglect 
of the techniques. The senior partner 
in a leading public accounting firm 
which has widely touted data process- 
ing as the solution to all sorts of 
of chronic business ills, recently said 
that the first step in applying automa- 
tion to the office is selecting the ma- 
chines! Nothing could be more er- 
roneous. The very phrase, “feasibility 
study,” so often used in connection 
with the study preceding installation 
of a computer, frequently implies to 












those conducting the study that 
are trying to find an application tor 
computer. Their objective shoulg 
to design the best possible info 
tion and communication system 
meet organization needs whether jt 
lies on a computer, a simple Machine © 
system, or entirely upon humans, 

In much of the work my firm hg < 
done in this field, we have found Situa- 4 
tions where office automation was, jee) 
fore our arrival, thought of as simpy § 
adding a new IBM machine to the tay 
room. In reality, there is an enormous : 
opportunity for viewing and analy § 
ing the entire organization as an jp 
tegrated system, and we always ingig” 
that this precede evaluation of equip 
ment. You being with the system, no 
the machinery. 

One reason dollar savings have beep 
so disappointing in existing compute 
installations is that, by treating the 
computer as just another tabulating 
machine and not integrating it in } 
the business system, the high costs of iz 
data preparation seriously reduced th } 
dollar savings of automatic processing 
Our principal sources of savings hy} 
been: 1. the automatic derivation @— 
data from a process as a by-product; 
2. the elimination of extensive key) 
punching or other data-preparation 4 PG 
costs. It is through just this proceg” 
of reaching out into production for 
automatic data collection that the office # 
and factory are being drawn mom 9” 
closely together. tT 

Thus far I have stressed the fad 
that management has concentrated 
hardware rather than the systems cor — 
cept of automation. But I want & 
make clear that there is at the samy 
time too-incomplete knowledge of the 4 
hardware. PHY 
































Industrial Automation 

The first step in automating in it 
dustry is viewing the production =) 
process — from raw material to final 
product — as an integrated system 
Don’t think in terms of individual 
machines, or even groups of machines §y 
Automation is a new way of organit = 
ing and analyzing production as @ 39 
tem, a consideration of each element} 
as part of that system. It is some) 
thing of a conceptual breakthrough, # 
revolutionary in its way as Henry 
Ford’s concept of the assembly line) 
Indeed, it may in the end have aa) 
even more widespread effect on Dusk 
ness and industry, since it rests on 
idea rather than on a particular 
of machine. 

Integrating all stages of product 
into a single, smooth-running § 
cannot be done by designing a maci 
to help a worker do his job better. 
can be done only by questioning @ 
production stage. Is it really né 
sary? Should it be separate? Cam 
be performed without human help? 





Automation Not a Big-Plant Exel 
It is not true that automation 
limited to companies with large a 
resources and exceptionally-long 
of product. The kind of autom 
(Please Turn to Page 26A) 


ISA Jo 












8 simply F aa 


) the tah 
normoyg 

analyz. 
S an ip 


YS insist” 


of equip 
tem, not 


ave been 
om puter 
ting the 
bulating 

it into 


costs of f 


uced the 
cessing, 
gs have 
ation of 
sroduct; 
ve key 
aration 
process 


ion for f 


he office 
n more 


he fact 


ated on 
ms con 
vant to 
ie same 
of the 






in in 





duction 


to final & 


system. 
ividual 
chines. 











rganix & 
a ye ee 


lement 
some | 
ugh, a8 
Henry 
y line 
ive al 


1 buskaeS ay 43 


on 
r ki 











QUICK REVERSIBLE 





FULLY ENCLOSED 













CONSTRUCTION — 
NO GUIDES NEEDED 







WEATHER-PROOF 
MOTOR HAS LOW 

































































TEFLON V-RING 
























WIDE RANGE EQUAL 
STABILFLO PLUG 








TION TO YOUR CONTROL VALVE PROBLEMS 


... with Foxboro 
Pneumatic 
Control Valves 


You can always be sure of get- 
ting the control valve best suited 


to flow conditions and control ac- 
tions when you snecify Foxboro. 
No other single sowce offers such 
a wide variety of control valves 
for specific applications. None 
other has Foxboro’s experience in 
applying them — in every phase 
of industrial processing. 

Your choice extends fron 
valves for simple on-off control 
at one extreme, to pro- 
portioning control at the other; for 
high vacuum work to operation at 
30,000 psi; for temperatures from 
—350° to +1000°F. And there's 
a wide choice of plug designs — 
and of alloys and trim to handle 
even severely corrosive and ero- 
sive fluids. 

' You can save shipping cost and 
time, too, buying direct from Fox- 
boro’s strategically located 


branch shops. They're staffed by 
experts. 


A few typical control valves 
from Foxboro’s complete line are 
illustrated here. For full details, 


problem, call your nearby Fox- 
boro Field Engineer or write The 
Foxboro Company, 342 Neponset 
Ave., Foxboro, Mass. 
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(Continued from Page 184) 
equipment used in the aulomotiye jp | 
dustry is very specialized, and Costs 
lot of money. It is not well suite 
the 80 percent of American inggam 
that produces in lots of 25 or legs 
tical pieces, and must frequent) 
design its products. But they 
technology of feedback automat 
producing a new family of meg 
guided by magnetic- or punched+ 
tape that makes it possible to obiay 
the benefits of automatic produetig 
yet retain the fleribility of operatin 
essential for job-shop production, They 
machines are only beginning to appear, 
but will shortly have an enormoys jp. 
pact on the small-lot producer. 


Refineries far From Automated 

A second stereotype existing in th 
public mind is the impression that th 
ultimate in automation is symboligg 
by an oil refinery. Nothing could 
further from the truth. In fag 
although automatic operation has bee 
achieved in refineries, they are onl 
beginning to feel the full impact ¢ 
automation. The intricate controk 
that run refineries almost by then 
selves are far from being automatin 
Feedback control after all, only make 
it possible to hold a variable at aé& 
sired value without human help; th 
value itself must still be selected, an 
the control instrument adjusted # 
cordingly. In many cases, it is nm 
possible to determine the relationship 
among variables that will hold tre 
throughout an entire process. So, eve 
such a highly-automated industry # 
refining works most of the time ona 
trial-and-error basis. Genuinely-aup 
mated control, it is estimated, coull 
increase yields by as much as thir 
per cent! Thus, in spite of the impres 
sive and numerous dials on the co 
trol panels of a modern process plant 
the actual control of the process & 
still in a primitive state. 

To achieve automation requires al 
individual controls to be _ integrated 
into a single, coordinated, self-regulat 
ing system that will note and corred 
end-product variations of an entire 
plant whenever the product itsel 
shows any change from optimum qua 
ity. Since the control of a number @ 
variables to produce the desired end is 
essentially a calculating operation, the 
integrated operation of the proces 
plant of the future will depend upo 
an electronic computer to analyze, cf 
relate, and correct the operations @ 
the individual control devices. 
present, however, we simply do nd 
know enough to use a computer in this 
way and, although close to it, we do 
not yet have a computer reliable 
enough to operate “on line” for lm 
periods of time. 

Thus, most problems limiting the @ 
velopment of industrial automation @ 
day are technical. But in the offi 
they are managerial. And so far® 
office automation is concerned, if # 
technological development were to st? 
today, it would take us many years® 
properly use the machines and tech 
niques we already possess. 
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A New Order of Management 


The progress of automation in business and industry has produced a definite need for new manage- 
ment concepts consistent with the logic of automation. No matter how many new machines or new 
ideas are available to industry, the real benefits of automation will be retarded unless top management 
brings its thinking up to date. 


Unfortunately, in most industries using automation equipment, the engineering staff is far ahead of its 
top management in the logic of automation. To make it worse for management, many of these engi- 
neering people are specialists. Thus these companies are trying to realize the advantages of automation 
without any overall top-level view. This is not good management. Automation should be done from 
the top down—not from the bottom up. 


Automation is not a method, a machine or a process. It is a concept of industrial and business opera- 
tion. It is the logical application of all technologies and sciences to any particular problem with the 
object to produce at a higher rate, with better quality and at a lower cost. Automation is more 
complex than any business management technique ever used previously. It involves every aspect of 
an operation—from purchasing to payroll. 


Automation came into focus as the result of significant improvements in production — the application 
of new instruments, controls and machines in the automotive and process industries. Unfortunately, 
preoccupations with machines have handicapped business men in their realization of the potentials of 
automation. Too many management people have been too much concerned with individual pieces 
of equipment such as computers, and delegated important individual decisions to technical personnel, 
because they erroneously think the individual components of a system come before the system. This 
is exactly opposite to what they should be thinking. 


Because automation is the logical combination of procedures, equipment, techniques and policies, its 
management demands a broad approach—a system approach. Look at the whole before examining 
the parts. There is no fixed formulae. Each plant, system or process must be approached as a new 
problem. As automation techniques link operations, these operations become more complex and more 
inflexible. The emphasis is on more production from machines rather than more production from 
people. Maintenance will thus become a major production factor. Data handling and communication 
of information and instructions must be at speeds hundreds of times faster than conventional methods. 
Cost analysis, product engineering and such services must move at equally accelerated rates. 


While business managers will depend on many specialized line and staff personnel, automation demands 
that management itself must acquire a new logical and technical philosophy. 


Piacalt. 


Editor 
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Management Planning, 


s The technical development of automation de- 

manded a basic new method — “systems engi- 

neering”. The management mastery of automa- 

tion thus requires radical changes in concepts and 
methods. 


b To explore and record these new automation 
techniques, the Instrument Society of America 
conducted a management-level symposium at its 
11th Annual Instrument-Automation Conference 

& Exhibit, New York City, September 20, 1956. 


» The ISA Journal brings you carefully selected | 
excerpts from statements of the five authorita- 
tive speakers — material never before published. 


Questions in the Minds of Management 


from introductory remarks by Dr. Robert J. Jeffries 
Dr. Robert J. Jeffries Assistant to the President, Daystrom, Inc., 
President-Elect-Secretary President-Elect-Secretary, Instrument Society of America 
Instrument Society of America 


It is my privilege to open this first ISA-sponsored Mat 
agement Symposium on “Management Planning for Instre 
mentation and Automatic Control.” 

Our newspapers and magazines carry articles about in 
strumentation, automatic control, giant-brains, robot a& 
sembly-lines—all ideas concerning machine-directed ma 
chines engaged in automatic production. A single name for 
all this, which has caught the public fancy, is “autom# 





tion.” 
“We hope to present Questions in the mind of business-management people 
are: “What is automation in reality?” “What is its relation 
facts every business to my business?” Should my company automate?” “What 
: are the long-haul implications of automation for my bust 


‘ ness?” The ISA believes the answers to these questions 
manager should know” will not be found in Sunday Supplements, but rather in the 
down-to-earth, practical experience of the men actually @& 
gaged in automation. Collectively, our panel represents 
automation experience broadly typical of the chemical, 
petroleum, rubber, plastics, food, metal-fabrication and 
similar industries. And we have a representative from the 
field of education. 

Therefore, we hope to present during the course of this 
panel, facts that every business manager should know 
about automation. This is a big order, but I personally a@ 
sincerely confident that this panel we have assembled is 
perhaps the strongest group that you could get in this 

country to explore and present these facts. 
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for Automation 


What must management know? 


What must management do? 


A Symposium Report 








language.” 





from the statement by R. F. C. Simpson 
Engineering Division Representative 
British Petroleum Limited 


Automation: A British Necessity 


Our Central Instrument Group is directed by Manage- 
ment to search the world for the best instruments, to de- 
velop special instruments, and to use vision in planning 
for the future. This indicates a progressive Management 
attitude born of the technical and economic necessity for 
making maximum use of manpower and materials. 

While manpower saving is usually only a part of the 
reason for automating, in England we do have a special 
problem—“full employment.” So, everytime we start a new 
refinery project, we aim if possible, to spread the men out 
thinner—not to save men for its own sake, but because 
we are forced to. This manpower thin-out is not done 
simply by adding mechanical devices, but largely by new 
organizational concepts of design which are facilitated by 
Progress in available instruments. Some examples: group 
centralization of control, made easier by miniaturization 
and electrical transmission; improved communication; 
tlimination of redundant equipment; simplification of test- 

Procedures. However, individual operations in refinery 
Processes already are largely automatic—individual flows, 
temperatures, etc. are invariably automatically controlled. 


New: Computer Automation 


So it is now possible to concentrate on new fields; uses 
of computers in industry, use of automatic monitors and 
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Needed: Management Experiments in Automation 


“People other than specialists should under- 
stand the fundamentals of control and new 


instrumentation so that there is a common 


loggers, use of direct quality-control of products, and study 
of systems as a whole. 

Today, it is frequently suggested that computers will 
ultimately be used in overall process control, that they will 
make decisions now made by operators to modify process 
variables, to produce optimum yields and quality, based on 
statistical analysis of process data. I believe that this 
idea is still too vague to be evaluated, probably because we 
do not know enough about computers to do so. So we must 
leave this ambitious idea to the future, and concentrate on 
immediate, obvious uses for computers. 


Experiments in Automation 


This means a series of simple, real, experiments to eval- 
uate the usefulness of computers in refining. Altogether, 
this adds up to the following formidable development and 
educational program. 

1. Development of Electronic Control. Realizing that 
electrical instruments have greater amplication flexibility 
and adaptability to centeralization and miniaturization, we 
decided to confine our efforts to development of electronic 
measuring and controlling instruments to replace our ex- 
isting equipment. When our developments reached a stage 
where tests were necessary, we decided on a bold step. 
Rather than to plant test a few individual instruments in 
non-vital applications, we decided to make the test instru- 
ments vital to operations by using them exclusively on 
new, but small plants. 

Our first test installation of these newly-developed elec- 
tronic instruments began in 1951; since then four other 
installations were made. Radical design changes took place 
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between the first and last of these, but each installation in 
itself was considered satisfactory. 

2. Study of the Application of Digital Computers to 
Refinery Problems. We took a few practical problems and 
approached computer manufacturers for their solutions— 
and immediately ran into a communication problem. The 
computer people could not understand our problems, and we 
could not understand the needs of their machines. There 
followed a slow education process on both sides. We are 
now working on the problems of refinery scheduling. 


3. Explore the Need for Automatic Loggers and Monitors. 
While there is argument pro and con for automatic logging, 
there is no pronounced technical necessity forcing its use. 
Automatic loggers seem to us part of a future concept of 
overall plant control, and have little application at present, 
since they are vastly too expensive to justify replacement 
of the small effort now involved in manual logging. It is 
doubtful whether, in the future, large, automatic loggers 
will be installed, which print thousands of pressures, flows 
and temperatures. More likely, as a central monitor, they 
will note relatively few but vital statistics emanating from 
feed, end-product quality, and total-quantity measurements. 


Therefore, we are now paying more attention to the de- 
sign of simple monitors that will facilitate operations in 
contemporary processes. We believe there may be plenty 
of scope for development of simple monitors and data- 
processors without excessive use of digital techniques. If 
measurements are represented truly by electric currents, 
they can be manipulated while in their analog form, only 
jinal results being digitized for printing out. Avoidance of 
digital techniques does not mean we would not use them 
where justified. For example: we are studying use of a 
digital computer for refinery scheduling and for scientific 
research purposes. 

4. Investigate Plant Uses for Continuous-Stream Quality 
Analyzers. This field of direct product-control seems the 
most important at present. We think adoption of quality 
control may ultimately solve the automatic-logger con- 
troversy. For, if final-product characteristics are recorded, 
there may be little need to record secondary variables. 


briefed from the talk by Dr. Martin D. Whitaker 
President, Lehigh University 
Bethlehem, Pennsylvania 


As we progress into the age of automation, we all agree 
that man’s time and energy will have to be devoted more 
largely to designing, building, and maintaining intricate 
machines. Obviously, we will have to train and equip in- 
creasing numbers of engineers, scientists, and the best 
available talent in economics, government and education. 


The Supply and Demand for Brainpower 


Trained manpower is in short supply now, even though 
during the past ten years we have doubled the number of 
scientists and engineers. So, my time can best be used in 
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Management Responsibilities for Education in Automation 


“We must prevent a new kind of ‘under- 
privileged’ student in our schools — those not 
privileged to have their full abilities chal- 
-lenged and developed.” 





The problem may eventually reduce to monitoring tole. | 
ances on the feed and end products, and to accounting fy 
the overall material balance for cost purposes. 

Progress in analytical measurement instruments suit. 
able for plant use seems very slow, even though Much 
effort is being put into it. But, because of this trend 
toward automation of analytical procedures, it must not 
thought that the refinery testing laboratory will shortly 
disappear. 

5. Educate Our Experienced Process Engineers. Man. 
agements are now aware of the need for a new Philosophy 
with respect to automation. People other than the special. 
ists must understand automatic control and instrument, 
tion and its language. We are sending some of our proce 
engineers back to school each year for courses in instrumep. 
tation, to create a greater awareness during process design 
of the power of automation to effect essential economies, 

6. Evaluate Purchase of a General-Purpose Computer, 
Our Central Instrument Department is undertaking play 
analog studies, using outside facilities at first, to decid 
whether or not we should buy such a general-purpog 
machine. 

7. Full, Plant-Scale Investigations. One of our ney, 
full-scale plants has been nominated as a “guinea pig” for 
plant-scale investigations of new instruments, including 
computers, loggers, and quality analyzers, and eventually 
to examine the possibilities of group or overall plant cop 
trol, and system engineering. 
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Conclusions 


-_—- 


First: Our process engineers have not had time to keg 
up with automation, just when this is more essential 
them than ever. Second: We are trying to inform as larg 
a number of our people as possible about computers, beliey. 
ing that it will bear fruit in due course. Third: We aima 
measurement of product quality wherever possible, aided 
by our recent advances in analytical techniques. Fourth; 
We believe in a plant-scale, experimental approach to test 
and evaluate new instruments. 

Finally: There is no question that automation will ip 
crease, but it may not be dramatic or spectacular. t 
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discussing the factors which will determine whether or né 
you managers will get the trained men you will need fr 
automation. 

One of the country’s most serious problems in the nett 
ten years will be providing opportunities for adequate trait 
ing at the college level. Training enough talented young 
people to supply the demands of industry, government, 
education is a must. The real answer to rapid progress # 
automation and nuclear power is adequate brainpower. 


Engineering Graduates Halved 


Our recent progress in meeting this need has not been iif 
pressive. From 1950 to ’55, the number of graduating & 
gineers dropped by more than half, from about 50,000 @ 
22,000 per year. I would like to warn management that 
the supply of trained men from colleges is already pre n 
determined for the next five to six years, because the rr a 
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gine? has to start preparing during his junior or senior 
year in high school. 
npower and National Security 
It is well to acknowledge here that Russia has become our 
industrial competitor, so we should compare our 
situation with theirs. While our engineering graduates 
were dropping by half, theirs jumped from about 20,000 to 
well over 50,000. The U. S. has today about 0.75 million 
rs and scientists, while Russia has almost 150,000 
more! Last year, Russia graduated 120,000 scientists and 
engineers compared to our 70,000. Even more impressive, 
soviet secondary schools are now graduating just about the 
game number as our own. Their recent graduates take five 
years of physics, four years of chemistry, five years of 
biology, and ten years of mathematics. Less than half our 
high school graduates had taken as much as one year of 
physics or chemistry, and less than half had taken either 
ra, geometry or trigonometry! 

The Soviet Union seems to have designed both its sec- 
ondary and higher educational system to achieve future sci- 
entific and technical world supremacy. Their training of 
engineers and scientists at the college level seems adequate 
to supply not only home demands but also export demands. 
This could be of great significance in the development of 
world trade. In making our own future plans, and in de- 
ciding as a people how far we are willing to go in our at- 
tempt to provide an adequate number of suitably-trained 
people for industry, government, and other needs, we must 
think in terms of just how important our world leadership 
in technology, in production, and in living standards is to 
us, and what we are willing to do to retain it. 


Important: Both Quantity and Quality 

Two phases of this supply-demand situation warrant seri- 
ous attention. One: production of sufficient quantity of 
suitably-trained college graduates; two: training the rela- 
tively few really-exceptional quality people for leadership. 
Let’s examine our prospects for both quantity and quality of 
trained people. 

Our incoming freshmen have already had a large part of 
their total training before they come to us—training in 
their homes, primary schools, secondary schools, and re- 
ligious institutions. Thus, Higher Education has no con- 
trol, other than selection, over the processing of its raw 
materials (our Freshmen). 


The Educational Plant 

You industrial managers know the absolute economic 
necessity of modern plants and machinery. We in educa- 
tion have not reached this stage. We do keenly realize 
that faculty and students are the key constituents of a 
college. But this must not blind us to the fact that attract- 
ing a high-calibre student or teacher is closely related to 
working and studying conditions on the campus. 

Colleges now use about 500 million square feet of floor 
space; 300 million more will be required in the next twelve 
years. This will take $3 to $5 billion invested over this 
period, if we are serious about proper training for our 
future employees and citizens. These figures appear less 
staggering if we put them by the $5.3 billion spent annually 
for tobacco or the $8.8 billion for alcohol. If management is 
really serious about better-trained young people, they’re not 
going to let the cost stand in the way. 


Pirating of Teachers 
We may be blocked, however, by a major problem—that 
of keeping in the teaching profession a sufficient number of 
best men and women. The chief difficulty: adequate 
salaries. Dedication to an ideal is not enough. A teacher, 
tempted by lucrative offers from industry, conscious of 
sowing family needs, and buffeted by rising prices and 
taxes, is a hard man to retain on campus, especially when 
his current graduates command starting salaries approach- 
ing his Own. We need good men to produce good men. 


Inferior High-School Preparation 
The other chief hazard which might prevent your getting 
SMart, well-trained men you need, is the quality of the 
"W material supply (high school graduates) on which 
depend. This is strongly influenced by the dis- 
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tribution of ability among people. World War II studies 
show that about 25% of our people have the particular 
ability which enables them to complete training for the 
more demanding professions. The engineers, scientists, and 
administrators on which your future sucess depends, must 
be from this small group. Basically then, we are in serious 
difficulty when our economy demands of our total working 
force, native abilities which only 25% of them have. 

But ability alone is not enough. Only those who are 
able, trained, and strongly-motivated can be successful. We 
are now training only a small fraction of our best talent. 
Only four-fifths of our youth in this top 25% of ability 
graduate from high school! Only half of these go on to col- 
lege, and only half the entering college students complete 
their work for a degree. 

By applying these figures to our present college-age popu- 
lation, we find about 500,000 young people each year in 
this select group. Of these, 100,000 do not finish high 
school, and only 200,000 go to college. This leaves only 
100,000 college graduates from our original talent-pool. 
This is an efficiency of only 20% in the processing of our 
best talent. The first goal of Higher Education should be 
to admit more of this upper 25%. Many more college stu- 
dents could be enrolled from these top-ability youngsters if 
scholarships and financing were available. This need is 
attracting much industrial-management attention now. 


Motivation Lacking 

But financial deterrents are not solely responsible for our 
failure to train such a large percentage of our most-capable 
talent. Many of them are not sufficiently motivated. Pur- 
due University studied the career-aims of 15,000 high 
school students. Careers in Atomic Science are considered 
least desirable by these students! Almost half believed 
their school background didn’t qualify them for science ca- 
reers; 30% believed that one cannot raise a normal family 
and be a scientist! 

A key starting point in student motivation would be to 
make teaching careers attractive, since adequate teachers 
develop student incentive — especially at the primary and 
secondary levels. Our individual enterprise system should 
simply let the rewards for teaching increase until the field 
is adequately staffed. But to be really successful, we can- 
not leave incentive building entirely in our teacher's hands. 
Change in attitude must grow from home, family, and com- 
munity emphasis. 

Optimum Use of Exceptional Talent 

Special future attention should be given to exceptional 
talent. The optimum development of each individual mind 
should be a matter of major concern. We must recognize 
that even 1,000 lesser minds could not have contributed to 
society as did Einstein or Fermi. We must identify excep- 
tional talent well before college—before they become ad- 
dicated to just “getting by’.. Any tendency of our high 
schools to drift away from challenging work should be dis- 
couraged by each responsible citizen. We must do every- 
thing possible to prevent a new kind of “underprivileged” 
student — those not privileged to have their full abilities 
challenged and developed by their school experience. 

If a rare ability exists in art or music, the young student 
is apprenticed to a great artist. Similar steps might be 
taken in physics or mathematics, politics, education, and in 
general leadership, where the highest attainment is often 
a solo performance. Now, few of us would suggest appren- 
ticing a promising student or genius to a senator or a gov- 
ernor. But leadership talents must be developed in the 
presence of those who are to be lead and who accord leader- 
ship. A true leader becomes accustomed to maintaining his 
influence through performing at a level above the average. 
Initial steps in developing leaders must be taken well be- 
fore college, by stimulating those with exceptional ability 
to performance well above their contemporaries. 

We are all conscious of the efficiency we have in produc- 
tion. But we may not be universally proud of the uses to 
which the leisure, produced by this efficiency, is put. Our 
success in profitably using this leisure will be determined 
by the efficiency with which we develop and use our minds. 
The capacity for creative thought is the unique heritage of 
man and the basis of his progress. The aggressive develop- 
ment of this heritage is our best insurance for the future. 
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excerpts from the talk by 
R. P. Genereauxr, Engineering Department 
E. I. du Pont de Nemours & Co., Inc., Wilmington, Delaware 


As a practicing engineer with more than 25 years’ ex- 
perience in the chemical industry, I am enthusiastic about 
the future of instrumentation and automatic control—if 
that future is engineered intelligently. But, as a member 
of management, I am protected by the smoked glasses of 
caution, lest this brilliant future dazzle me to the need for 
deliberation and care. 


Automation: A Loaded Word 


My avoidance of that very popular word “automation” 
may be charged against both sides of my professional per- 
sonality. As engineer, I avoid the word because I am un- 
sure of it—it means too many things to different people. 
Some say it is automation when the wife’s washing machine 
goes through the spin-dry cycle without special instructions. 
I lean toward the view that true automation must entail 
more than feedback—it must incorporate action based on 
calculated predictions of the process it controls. As a mem- 
ber of management, I fear the word automation—it is so 
emotionally loaded, it might go off, so to speak, in my 
hand. 

The Engineering Department of the du Pont Company is 
charged with the broad aspects of engineering advice and 
action for the entire Company. Our view of instrumenta- 
tion can be judged from the emphasis we give to automatic 
control in planning, desigaing, and constructing a new 
plant. These new plants are a far cry from the smelly, 
fuming forest of stacks and tanks typical of the chemical 
industry of a generation ago. Today’s plants are compact, 
yet spacious—handsome, yet utilitarian. 


Operators are Challenged 


The work that today’s chemical plant operators do is as 
new and different as the plants they work in. Figure 1 
shows an operator hard at work, doing just what he’s paid 
for! Instrumentation makes his job more important, more 
challenging, and more comfortable. When something goes 
wrong, that instrument panel will tell him. Thanks to the 
automatic equipment and his extensive training, he’ll be 
able to act quickly and effectively. That training is ac- 
complished by the most modern and effective methods we 
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Management for Automatic Control 


| 
“I fear the word ‘automation’, it is so emo- | 
tionally loaded, it might go off, so to speak, | 
in my hand”. 
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can dream up. Figure 2 is a view of that training activity, 
The mock pane! board is an aid for instruction of operating 
and maintenance personnel in effective automatic prody 
tion-control and maintenance. 
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More and More Dollars for Automatic Control 


A large and constantly-growing percentage of the mong 
spent on new du Pont plants goes for advanced instrument 
tion. This year, we'll spend about $5.5 million on insip 
ments of all types including the highest percentage ey 
for automatic control components such as control yal 
and process analyzers. (See Figure 3); last year we om 
pleted a moderate-size manufacturing plant costing $j 
million, of which $1.4 million went for instrumentation! 

Figure 4 shows our increasing use of continuous proces 
analyzers as compared with control valves. Most of thee 
control valves are now actuated by systems which depen 
on process analyzers and other automatic sensing-equp 
ment. In addition to purchased instruments, we spendi 
large part of our research dollar on engineering, designing 
and fabricating special-purpose instruments. 
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Instrumentation: An Economic Necessity R 


With the possible exception of oil refining, the chemial| * 
industry as a whole depends more on automatic cont it 
than any other major industry. Highly-advanced insiw 
mentation is a basic economic necessity. Many process 
typical of today’s chemical manufacturing would be com 
pletely impossible without extensive instrumentatia 
There’s just too much to do, and too little time in whid 
to act, for any operator to handle the many demands of com 
plex, multi-purpose operations. 
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Instrumentation for Operator Safety 
Many of today’s chemical processes are so hazardous® 
operators that they must be guided almost entirely by® 
struments. Toxic chemicals, explosives, and high-tempen 
ture and -pressure conditions are all in the day’s work ft 
the chemical industry. The industry’s record of cate 
tion shows our ability to maintain high production 
ards despite these hazards. x 
This instrumentation on which we rely so heavily ism 
just the product of simple evolution. The automatic con 
trol must be part of a comprehensive engineering Dam, 
each step in instrumentation holds serious, even momen 
implications for industrial management. 
Will Automation Pay? ‘ 
The principal question is that war cry of manage 
“Will it pay?” For automatic control will be incorpé 
only to the extent it can be economically justified. 


mentation economics includes many factors; the cost® 
installation versus increased production values is only 
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Figure 1. Modern chemical-plant operator at “work” = F 
comfortable, safe, important — doing exactly what he’s paid T 
for: watching for trouble. ' 
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I Figvicemen for effective production and maintenance. 


2, Mock process panel trains operators and 


frst of these. The financial planner must also 
look at the practicability and reliability of instru- 
mentation, and its compatibility with other com- 


ponents in his plant. 


Automation and Jobs 

Now for a look at the personal implications of 
increased automatic control for the men whose 
employment will be affected. One factor, largely 
overlooked by the proponents—which is a signifi- 
cant argument for its advancement—is the sta- 
pilizing effect of extensive instrumentation. 

To gain the greatest benefit from automatic con- 
trol, the chemical industry must plan on long, ex- 
tensive, and continuous use of these costly facili- 
ties. Employment, labor relations, and fiscal pat- 
terns are stabilized as a result of this investment. The good 
done by automatic control thereby transcends more bene- 
fit to the producer—the installation of this equipment be- 
comes a force for good for the entire community. 

Our daily press conceives as the major problem posed by 
automatic control, the real or fancied threat of machine- 
made unemployment—a false and disquieting assumption. 
Automatic control does not replace people, it upgrades their 
skills, gives them more important and more rewarding 
work, and increases their mastery over machines. For 
example, look at du Pont’s experience. In the past ten 
years, our total employment has risen well over 20%, yet 
these same ten years were the period of our greatest use 
of instrumentation. One key to this rise in du Pont’s em- 
ployment is the tremendous growth of our maintenance 
force, which has doubled since 1946—largely derived from 
displaced operators. 


Management’s Responsibility to Displaced Workers 


Automatic control can, however, touch off temporary dis- 
placement, if management is caught with its plans down. 
Repeating the economic facts does not reassure men who 
fear for their jobs. Progressive management must retain 
its men so that, displaced in one area, they can move into 
better jobs without painful readjustments. 


Our training when a new plant is built, starts with the 
shift supervisors, who receive all the instruction we can 
give them, and “live with” the plant construction, in its 
late stages, learning every control valve, motor, and switch 
in their areas. When completion nears, shift personnel are 
added, their supervisors explain the entire operation of 
their area to the men, and “dry runs” on the process are 
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Figure 3. How du Pont spends its automation dollars. 
Wenty-year buying pattern for total instruments, control 
valves, continuous analyzers. 
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made just before production begins. 
us from three to six months to train an entire plant force. 


Another problem faced by management is that of the 
old-line supervisor, who often resists technological change 
as a threat to his hard-earned skills. Here, industry must 
use all its resources—training, education, and assistance— 
to help this man appreciate the need for personal adjust- 
ment and advancement. 


Conclusions. Let me conclude with a series of guideposts 
to chart management’s path in building automatic indus- 
trial control. First: Don’t be guilty of unbalanced haste. 
Actions taken for momentary benefit are not always lasting. 
Second: Management must be guided by return on invest- 
ment; progress not substantiated by economic return will 
soon be revealed as illusion. Third: Don’t base your plans 
for instrumentation solely on the experience of others. 
Management must study and know its own needs. Auto- 
matic systems are not simply bought and plugged in—they 
must be engineered. Fourth: Management’s guidepost for 
dealing with potential personnel unrest says “Act Now.” 
If communications are not open, accurate, and rapid, un- 
predictable rumor may wreck a fair reporting of the facts. 


Finally: Management is paid to manage. When manage- 
ment loses control of the methods and aims of production, 
it ceases to function as an industrial factor, and loses all 
reason for being. Automatic control and instrumentation 
are not matters of debate, they are subject of managerial 
decision. Perhaps the future will develop a precise set of 
principles for the exercise of management responsibilities. 
If so, we may see the clouds of doubt and fear which sur- 
round automatic control disappear completely. We may 
even get to the point where old conservatives like me can 
stand to use that frightening word—‘automation.” 
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Figure 4. Each year a larger percentage of du Pont’s auto- 


mation dollar goes for advanced instruments such as con- 
tinuous process-analyzers. 
























from the speech by Dr. Douglas H. Ewing 
Vice President, RCA Laboratories, Princeton, New Jersey 


The Electronics Industry is deeply involved in automa- 
tion from two distinct aspects—, first as the primary source 
for the tools and techniques of automation; second, as a 
user of automated processes in its own manufacturing 
plants. 


Electronics: An Automation Tool 

The first aspect. Electronic research and development 
will dictate, technically, the rate at which we achieve auto- 
mation. Using materials developed in the last ten years 
of fundamental research, electronic science has devised a 
wide array of instruments and techniques which not only 
perform most of the basic electronics functions far more 
efficiently than ever before, but handle many tasks that 
were technically or economically impossible. Developments 
in instrumentation displayed at the New York Coliseum, 
show the extent to which modern automation relies on 
electronic techniques. The reason: electronic processes 
are the most rapid in sensing, computing, and controlling 
functions of automation, with little or no interaction with 
the physical event being observed. 

Electronic Sensing Devices. For example, electronic re- 
search in recent years produced many devices capable 
of sensing:—deviation in position—changes in temperature 
from extreme cold to extreme heat—radioactivity, X-rays, 
ultraviolet and infrared emission, and visible light—elec- 
trical signals, either applied directly or transmitted from a 
distance—sound levels, as well as the presence or absence 
of sound. 

These electronic reactions occur at speeds and levels 
which defy human detection and outstrip purely-mechanical 
actions. 

Electronic Industrial Computers. In the next area—com- 
putation and data processing—electronics is entirely unique, 
doing tasks for which no mechanical or electrical precedent 
exists. 

The ancestor of today’s computers and data-handling sys- 
tems are the World War II fire-control devices and the 
rudimentary punch-card business machines used prior to 
the War. From these beginnings evolved high-speed elec- 
tronic equipment used in jobs ranging from analysis of 
guided missile performance to inventory control. Their 
ability to collect, compile, and analyze information from 
multiple sources, and to issue instructions based on such 
analyses, fulfills a basic need in all productive enterprises. 
Indeed, these computers are beginning to penetrate into 
chain supermarkets, insurance offices, and public utility 
inventory and billing operations. 

For example: The BIZMAC data-processing equipment 
recently installed at the US Army Ordnance, Tank, and 
Automotive Center in Detroit, provides daily information 
on stocks of more than a million spare parts and assemblies. 
in thousands of categories, at scores of depots throughout 
the world, locates desired parts, and issues instructions for 
their shipment from one depot to another. The BIZMAC 
system incorporates a high-speed, random-access electronic 
memory in which information can be stored or withdrawn 
in millionths of a second. A further development will in- 
corporate a newly-designed display tube which decodes 
electrical signals and displays them in readable letters and 
figures, for recording at high speed by the new Electrofax 
electronic printer. 
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Electronic Automation 


“Electronic research and development will 
continue to dictate, technically, the rate at 


which we achieve automation.” 


It is a short step from this to future systems capable gf 
feeding instructions to electronic control devices, whieh 
regulate production and distribution, enabling Maching 
at one stage to respond to action of machines at another 
stage. Thus, from the purely-technical standpoint, auton, 
tion on a broad scale is now within our grasp. 


Automation of Electronic Manufacture 


Now consider our second aspect—applying automation jp 
electronic production. Here, economic and social factoy 
will dictate the pace at which we proceed. No manuty 
turer in his right mind will adopt automation simply for jy 
own sake, without regard for costs. Automatic factorig 
will take far greater capital investments than did th 
largely-mechanized plants that predominate today. %& 
until thorough analysis can be made of its unit-productig 
costs, automation will likely occur on a partial or scatters 
basis only at points where the advantages are clear. 

Indeed, this is just what is happening. RCA has beg 
able to introduce automation at various stages of electra 
tube, component, and basic-circuit production. But ev 
such partial automation brings up complex questions. Py 
example: Will an automatic machine lower productig 
costs, better utilize equipment and space, or improve prot 
uct quality? Wéill it create excessive retraining problem 
or personnel shifts? Will it pay for itself in reasonabk 
time by saving in labor, material, and overhead? 

Problems of Obsolescence. Yet, this is only part of th 
automation story. Engineering and marketing staffs must 
consider obsolescence and market changes. For example, the 
RCA Tube Division reports that, of 300 tubes made, # 
types account for 80% of total sales. And the ten type 
which had topped the list only five years ago, now accouml 
for less than 10% of sales! 

Another example: sometime ago, our Tube Division it 
stalled an automatic machine for cathode-ray-tube produit 
tion. Although this decision was preceeded by carefil 
study, the machine became obsolete in two years, becaus 
an outside supplier developed an improved process whit 
permitted him to sell at prices lower than our own produit 
tion costs. 


Too Much Standardization? 


The problem of standardization is likely to loom increa 
ingly large. A plant which automatically disgorgé 
thousands of cigarette lighters all identical, is bound ® 
dishearten consumers with individual preference in style, 
color, and shape. Will automation mean over-standardi# 
tion? 

There appear to be two possible answers: /irst, electronit 
versatility may make possible a variety of designs on the 
automated production lines. Future devices, responding 
automatically to instructions, may vary machine operation 
to produce many different exterior designs built around 
identical interiors. 1 doubt however, that the li 
variety so achieved will suffice in an age of high consumer 
income, more leisure, and broader culture background. 

Revival of Handicrafts. Thus, it is entirely possible 
widespread automation will bring a second solution 
broad revival of the small workshop, restoring the 8 
artisan to the high position he held in earlier societies 
So considered, automation promises not only a major reve 
lution in our technology and economy, but a more cul 
and artistic society in every sense. 
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More and more electronic instruments are being installed 
in our industrial plants. Already we face acute elec- 
tronics-maintenance problems which will get steadily 
worse. Here are brass-tack tips on how to plan and con- 
duct electronic-maintenance courses for either basic train- 
ing or up-dating of your instrument service men. 


Training for Electronics Maintenance 


A DIFFICULT INSTRUMENT-TRAINING PROBLEM 
has arisen eut of the accelerated growth of industrial elec- 
tronic control instrumentation. Recent developments show 
that electronic controls will continue to increase in com- 
plexity at a rapid rate over the next five to ten years. 
Service men used to working with pneumatic and mechani- 
tal control equipments, now must shift their thinking to 
electronic instrumentation. Thus, training programs must 
be developed which will provide both specific knowledge and 
broad basic background necessary to cope with data-loggers, 
computers, and many other advanced electronic control 
equipments. 


Benefits of Good Training 


Uninterrupted Production. The primary benefit of an 
adequate program is higher plant-production through in- 
creased instrument dependability. Where processes depend 
on instrumentation, the production lost while poorly-trained 
instrument personnel attempt to trouble-shoot electronic 
circuits with which they are not familiar, can cost thou- 
sands of dollars. The cost of adequate training is small 
compared to such a loss of production. A good electronic 
training program is the best way to avoid these unnecessary 
shutdowns. 


Lower Maintenance Costs. As a second benefit, training 
given carly will return dividends in terms of lower future 
Maintenance costs, by increasing the quantity as well as the 
quality of maintenance. 


Better Morale. A third benefit from such a training pro- 
gram is better mechanic morale. The ability to do a good 
job, from which a man can derive personal satisfaction, goes 

in hand with high morale. Since electronic instru- 

mentation is increasing, and since it must be maintained, it 

os that maintenance personnel be able to do their 
well, 


Training Principles 


Training principles which must be followed to fulfill 

Mpany needs and derive maximum benefits for the in- 
are: 

1. Create and sustain lively interest in the subject 

matter. Let the group itself suggest the need for a 

training program; let the participant have an impor- 

tant voice in the program content. People have a 
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by R. F. Mahood 


Instrument Supervisor 
E. I. du Pont de Nemours and Co., Inc. 
Orange, Texas 


stronger interest in the success of their own ideas than 
in those of others. 


2. Carefully select trainees. A person cannot learn 
until he is ready. Carefully select only those men who 
are ready to learn. Before the session, each trainee 
should be shown how the course is going to benefit him 
by increased trade-qualifications, better job-security, or 
more-interesting and varied opportunities. This will 
add to his interest in the program. 


3. Correctly balance the trainee’s abilities and inter- 
ests with the needs of the company. Develop an in- 
dividual plan for each mechanic. Careful advanced 
planning of the entire program for each individual can 
eliminate problems of indifference and much unneces- 
sary repetition. 


4. Present instruction at the proper level of under- 
standing by well-qualified teachers in whom the group 
has confidence. The tempo as well as content must be 
adapted to the individual and the group. Instruction 
should cover the subject from the maintenance point of 
view, making extensive use of mechanical, hydraulic 
and pneumatic analogies. The training supervisor 
should have previous work with electronics that shows 
he is well qualified, not only in subject knowledge, but 
in his ability to teach. 


5. Good follow-up by supervisors is essential to drive 
home instructions. If you show personal interest in the 
mechanic’s progress and assign him actual work on 
electronic equipment, he will recognize his need and 
remember the information. 


Training: A Three-Part Program 


To be completely effective, an electronic maintenance- 
training program should consist of three integrated parts: 
Group Training, On-The-Job Training, and Off-The-Job 
Training. 
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Figure 1. Group train. 
ing in basic electronics 
requires a special, ful. 
ly-equipped classroom, 


le a 








Part 1. Group training. Electronics training should be- 
gin soon after a new man joins the instrument main- 
tenance group. For men inexperienced in instrument main- 
tenance work, a minimum of forty hours of electronics 
should be included. The meaning of voltage, current, 
resistance, inductance, and capacitance, and the fundamen- 
tal potentiometer, and Wheatstone-bridge circuits used in 
electronics measurement, should be covered (see Figure 1). 
Such training, however, provides only a start for an in- 
strument mechanic. 

Later, qualified foremen should prepare electronics 
courses for their more-experienced men. Suggested form: 
a weekly meeting before lunch for thirty to sixty minutes. 
Basic electronic components and general types of 
vacuum-tube circuits will be covered. After studying fun- 
damental material, the trainee should be given opportunity 
to participate by taking turns in conducting sessions on 
specific instrument equipment. In six to nine months, de- 
pending upon their previous experience, an entire crew can 
be brought to a relatively high level of accomplishment in 
electronics maintenance. Such training has been very well 
accepted by the mechanics. An outline for such a program 
is shown in Table A. 


When a new process installation contains extensive o 
difficu't electronic instrument equipment, “startup schools” 
give excellent opportunities for further training. Before 
startup of a new unit, members of the crew that are tp 
maintain the instruments should attend classes of two 
types. First: a general session on the process and how it 
works, usually conducted by the process design engineer, 
Such meetings greatly assist the instrument mechanics and 
foreman, because instrumentation is so closely linked to the 
process. Second: a session devoted exclusively to exter 
sive, detailed training specifically applicable to the ele 
tronic control. Such startup training might require on 
to two weeks full-time for one foreman and his crew. 


Informal, one- or two-day instruction by the maker 
or sales engineers on the maintenance and application of 
their particular equipment, offers an excellent opportunity 
for supplementing group training. These sessions give 
trainees a chance to ask questions of specific difficulties & 
countered in the maintenance of these instruments. 


Part 2. Individual On-The-Job Training. The above 
group-training program loses much of its value unless sup 
plemented by other methods. Trainees must apply what 











Figure 2. Trainee ap- 
plies what he learned 
by trouble’ shooting 
or preventive-mainte- 
nance under the 
watchful eye of an 
experienced man. 
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Figure 3. Mechanics should be rotated thru the repair shop 
to learn use of testing and trouble-shooting equipment. 


they learn to their work. Proper on-the-job training pro- 
yides such opportunity. 


A good preventive-maintenance program will give ex- 
cellent on-the-job training to people who have had the basic 
theory but little practical experience in electronic trouble- 
shooting. One to three men at a time should overhaul 
particular equipment along with an experienced mechanic 
(see Figure 2). For maximum training, be sure that the 
experienced mechanic does not do all the work. It is pref- 
erable to let the trainee actually do the testing and make 
the adjustments with the experienced mechanic helping by 
answering questions and by blueprint interpretation. To 
avoid delays in the unit startup, such trouble-shooting re- 
pairs should be made on spare equipment. Where spares 
are not available, an experienced mechanic must be used. 
After the trouble is located and repaired, he should 
thoroughly explain the difficulty and the repairs he made, 
to pass on to the trainees as much information as possible. 


Where there is a shop devoted specifically to repair of 
potentiometers, amplifiers, electronic test-equipment, etc., 
mechanics should be rotated through it on a periodic basis; 
six to nine months has been found sufficient. In this way, 
mechanics learn the basic electronics circuits, equipment 
maintenance, and trouble-shooting techniques (see Figure 
3). 


Manuals must frequently be written to supplement the 
vendor’s instructions or cover special equipment. Writing 
these manuals and checking drawings against the field in- 
stallations, provide valuable training for future mainten- 
ance work (see Figure 4). Unfortunately, such opportun- 
ities are presented too infrequently to permit this tech- 
nique to be more than a supplement to the other types of 
individual training. 


From time to time, electronic control-equipment makers 
offer one- or two-week factory-training courses which cover 
both theory and maintenance of their equipment. The 
foreman or supervisor who attends should return prepared 
to write maintenance procedures, answer specific main- 
tenance problems he may have taken with him, and in- 
struct his crew on the maintenance of this type instrument. 


Part 3. Individual Off-The-Plant Training. Since a great 
deal of company time and money usually is invested in 
electronic-maintenance training of mechanics, supervisors 
should encourage the men to spend some of their own time 
advance their electronic abilities. A number of excellent 
electronic correspondence-courses are available. Local col- 

or high schools frequently will offer training at vo- 
tational level. Graduates of such courses pick up in-the- 
Plant training considerably faster than non graduates. 


Let your mechanics take manufacturer's manuals or liter- 
ature home with them for study. Such study is difficult and 
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Figure 4. Trainee preparing electronic maintenance manual 
as part of his individual on-the-job training. 


must be closely supervised by the foreman to prevent wast- 
ing much time. The mechanic will soon drop the program, 
if he doesn’t get the information he wants. 


In Summary: The three training methods which have 
been discussed—group training, individual on-the-job train- 
ing, and individual off-the-plant efforts—must all be in- 
tegrated closely to provide good maintenance training. The 
program must suit the needs and abilities of the individual 
being trained, the foreman or other instructors doing the 
training, and the requirements of the company and plant. 
However, such a program will greatly help to achieve in- 
creased reliability of maintenance, higher production, lower 
maintenance costs, and higher worker morale. 





TABLE A* 


Outline of a successful electronics training course for weekly 
group-training sessions. 


WEEK DESCRIPTION OF SUBJECT COVERED 


I The Electron and Molecular Structure 


2 Direct Current Electricity 

3, 4 Magnetism and Alternating Current 
5 Resistors 

6 Condensers 

7 Coils 

8 Electronic Tubes, Principles 

9 Types of Electron Tubes 


10 Circuit Symbols and Analyses 
it Power Supplies 

12, 13 Radio-Frequency Amplifiers 

14 Vacuum-Tube Detectors 

16, 17 Pre-selector and Filter Circuits 


15 Audio-Frequency Amplifiers 

18 Service Equipment 

19 Multi-Testers and Vacuum Tube Voitmeters 
20 Signal Generators 

21 Oscilloscopes 

22 Signal Tracing 


23-40 The remainder of the time 
on specific instrument equipment. 


*The auth jebted to B. W. Briagas, Instrument Foreman, E. |. 
u Pont de Nemours end Co., Inc., Orange, Texas, for the use of 
his outline 
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Scanning 


Time Marches On. This photo spans five 
centuries of portable timekeeping. On the 
left—the ‘‘Nurember Egg” (1480), first 
watch to use mainspring power. On the 
right—Hamilton’s new electric wristwatch, 
the world’s first. Its power source: a tiny 
“energizer’’ — the size of a thin shirt but- 
ton — which will run the watch for over a 
year with better than 99.995 % accuracy. 








AUTOMATIC CONTROL AND AUTOMATION 


( 


The Big Push. Highest accy 
racy over the widest thrug. 
range ever achieved is produced 
by Baldwin SR-4 load cells jp 
measuring the tremendoy 
thrust of Navy turbojet aircraf 
engines in the Perry, Ohio plan 
of Thompson Products. Ove. 
head boom carries all instry. 
ment wiring and tubing to th 
control room. 








For Insensitive Bosses. Visitors to the Ber 
dix Aviation booth at the Third Automatia 
Show, play GAMBIT — ‘‘game for automé 
tion-minded bigwigs insensitive to tread 
ery." When the chips are down, the pretty 
croupier snaps a switch, lights blink, 
ring, odds are calculated, and the comput 
er types out the winning number. 
game was devised by Bendix computer & 
gineers to dramatize their new general-pur 
pose calculator. 
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Predicting Reliability. This 
newly-developed complex-mo- 
tion testing system simulates 
airborne vibration-environ- 
ments and thus predicts air- 
craft and guided-missile component reliability. 
Equipment features are being pointed out by Emil 
Oravec, chief sales engineer to George Mettler, 
MB’s president (standing left) and Textron Vice- 
President E. C. Whitmore, in MB’s New Haven, 
Conn., plant. B. F. Petersen, design engineer is at 
the controls. 








» 


Electronic Oldsters. Admiring a new coil- 
winder at the opening of Federal Telecom- 
munications’ new Palo Alto, California lab- 
Oratories, was this noteworthy group of 
early contributors to electronic instrumenta- 
tion. (Seated left to right) Dr. Lee de For- 
est, winner (1955) of ISA’s first Outstand- 
ing Achievement Award, and Dr. Leonard 
Fuller, first laboratory director. Standing 
are (left to right) W. S. Chaskin, lab direc- 
tor, Cyril F. Elwell, founder, and Douglas 
Perham, first employee of the original lab- 
Oratory. 





Security on Tape. For the first time, social 
security information is being forwarded to 
the U. S. government on magnetic tape. 
John L. Ogle, General Electric data-process- 
ing department, whose idea it was, holds 
the two-pound tape which contains all the 
data on GE’s 30,000 Schenectady employees. 
Data formerly required up to 900 pages 
stacked at his right. G.E. hopes soon to ex- 
tend the method to most of its 280,000 
workers. They have cut payroll processing- 
time to only 3.5 seconds per employee — 
hope eventually to cut 2 seconds! 
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Block flow-diagram of the Ex. 
perimental Boiling-Water nu- 
clear-reactor power plant at 
Argonne National Laboratory. 





Nuclear Power Reactor 


Instrumentation and Contol’ 


NUCLEAR POWER REACTORS are a significant part 
of the almost 60 nuclear reactors scheduled for construc- 
tion in the U. S. during 1957. One of the types in the 
lead for power plant use is the boiling water reactor. 

Currently under construction at Argonne National 
Laboratory is the EBWR unit (Experimental Boiling Water 
Reactor). It is a complete nuclear power plant designed 
to provide more adequate information on construction, op- 
eration and performance of this type unit. This article is 
a detailed description of operation and performance of all 
measuring, telemetering and control systems on this new 
experimental reactor. 


Basis for Reactor Control 


The EBWR, when subcooled (reactor temperature is less 
than the saturation temperature at the existing pressure), 
behaves the same as any other pressurized water reactor— 
addition of positive reactivity results in an exponential 


*Based on a presentation at the I/th Annual ISA Instrument-Automation 
Conference and Exhibit, New York City Coliseum, September 17-2!, 1956. 


by Walter C. Lipinski and Robert L. Ramp 


Argonne National Laboratory, Lemont, Illinois 


power rise and the period of the exponential rise depends 
upon the positive reactivity magnitude. 

When the reactor is at a few kilowatts of power and at 
saturation temperature, local boiling occurs within the 
fuel elements and steam bubble voids are produced which 
increase neutron leakage and reduce the positive reat 
tivity. An inherent or built-in system of feedback control 
of reactivity is obtained, in which steam voids exactly 
nullify any excess in reactivity that otherwise would pre 
duce a period if the reactor was subcooled. The change if 
reactivity is referred to as percent reactivity excess, ie, 
the value above zero void criticality at the operating 
water and steam temperature. The variation in power 
output with percent reactivity excess for EBWR is very 
nearly linear. An increase in power can only be accomp 
lished by moving the nine control rods in such a manner @& 








Details of complete instrument systems on 
the new experimental boiling water reactor 
power plant at Argonne National Laboratory. 
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The Experimental Boiling Water Reactor Power Plant at Argonne National 


Laboratory is similar to a conventional power plant with few exceptions. 


It is 


powered by a light water-moderated and water-cooled uranium reactor core, providing 


20,000 kw of heat. 


ly to a turbine-generator with a nominal output of 5,000 kw of electricity. 
circulated steam and condensate are slightly radioactive. 


Saturated steam generated inthe reactor at 600 psig passes direct- 


Thus 


This is due to short-lived 


isotopes in the water and in the corrosion and erosion products which are irradiated in 


passing through the reactor. 


As the uranium fuel becomes depleted, radioactive fission products accumulate in 


the reactor core. 


A gas-tight building is provided around the reactor and its primary 


auxiliaries to insure that this radioactivity would not escape from the building if the 
fission products are released. The control room is in a separate building adjacent to 
the reactor building, and to maintain the gas-tight feature of the reactor building, all ° 


measurement and control is done electrically. 


The reactor is sensitive to abrupt steam flow and pressure changes. 


Therefore 


equipment is included in the steam systems to provide compensating action for rapid 


turbine load-changes. 








to increase the positive reactivity excess, which, in turn, 
is offset by the increase in steam voids when more power is 
generated. For every rod setting, a fixed power output 
results, depending upon poison build-up and fuel depletion. 
Because of the self-regulating characteristic of a boiling 
reactor, the control rods of EBWR are raised and lowered 
by manually operated control switches. The nine control 
rods are positioned by motor driven lead-screw and ball-nut 
mechanisms through linear seals in the bottom of the re- 
actor vessel, and held to the nut by an electromagnetically 
energized latch. Loss of latch voltage releases the control 
rod and results in rapid reactor shutdown. Electrical in- 
terlocks which restrict rod movement and which result in 
rapid rod insertion are used to insure the safe operation 


of the reactor. 


Steam By-pass Control System 


The steam from the reactor flows either to the turbine or 
through a by-pass valve directly to the condenser shown 
in Figure 2. The valve is hydraulically operated and is 
positioned by a hydraulic control system in which steam 
system pressure is the main control parameter. 





MOTORIZED 


In Figure 2, reactor steam pressure P is compared to 
a mechanically set reference pressure, P,. The by-pass 
valve position is made proportional to the difference (P- 
P.) by design of the valve operator mechanism. A desired 
pressure P can be obtained by remotely adjusting P, 
through an electrical drive unit and the steam load will 
then match the reactor power at any desired pressure P. 

The turbine is started by opening the turbine trip valve 
and the steam to the turbine is then controlled by the 
turbine admission valve which is positioned by the turbine 
shaft governor. A cam attached to the operating lever on 
the admission valve is calibrated to give a signal propor- 
tional to turbine steam flow. 

When the turbine is running, reactor power output must 
be equal to the turbine plus the by-pass steam load. A 
hydraulic link between the turbine admission valve and 
the by-pass valve makes the sum of the valve openings 
proportional to the set pressure difference (P-P,). 

The by-pass valve is designed to have as nearly as pos- 
sible a linear flow-versus-position characteristic. Any 
deviation from linearity in the turbine admission valve or 
by-pass valve positions will cause the pressure to change 
non-linearly with flow of steam. Resetting the reference 
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Figure 2. Reactor steam 
pressure is maintained by 
a bypass control system. 
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Figure 3. Feedwater fiow } 
rate is controlled by wa. 
ter level in the reactor. 
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to obtain the desired pressure under steady-conditions is Safety and Relief Valves 
the only adjustment required. Sea 5 ie 
In the planning stage, 5% of the total reactor steam All oe 9 valves in the control nog y nel designed ty 
be < : slose and maintain reactor pressure i ydraulic 
ras by-pass directly to the condenser. . : . power 
een ee Seno ce oe cee SaPOCly is lost. The by-pass valve is spring loaded to close againg 


Reactor power will therefore not be affected by load 


Sos , E é ¥ a motorized stop which is powered by an eme 
changes, providing no increase in turbine load is greater Pp Dp y rgency source, 


Under these conditions, reactor pressure is manually ¢gp. 


than 5%. If an increase in load greater than 5% is made eager pol 
under these conditions, an annunciator is sounded. The scone aac the position of the stop from the 
¥ low is Fo, P increasi e- , , 
brass ow in restored to 6% by manually Snerssing re As top valve ia provided to wal ofl 
A sudden loss of generator load is also handled by the reactor and maintain pressure in the event that the turbine 
control system. Circuits interlocked to the generator valves or the by-pass valve should malfunction and present 
breaker close the turbine trip valve and prevent overspeed an open orifice to the reactor. ca 
on sudden loss of electrical load. The closed position of the If the hydraulic auxiliary by-pass control system fail 
turbine trip valve is used to cancel the position signal of and reactor pressure vee to 625 psig, a steam-powered 
the turbine admission valve. The full (P-P,) signal is back pressure regulator valve opens. The valve is designed 
applied to the by-pass valve which assumes a position pro- wih poy weet ingary — band) and is 
ortional to this difference or a 100% open position. The 7 ; Ph 
‘take constants designed into the elements of the control vi os ee assess eee steam bag and 
system were established such that the interchange of 100% pa omens Ant gon aes ee One ea 
steam load could take place with less than a 5% pressure t 725 a ani dines te GS mol a ra ps 
excursion in the reactor vessel. This value remains to be epee © DSI Closes at O90 psig, the otner opens ® 
750 psig and closes at 720 psig. 


verified by experiment. 


Feedwater Control System 


_ Reactor power increases if feed-water flow increases, or 
PULSE if feed-water temperature decreases. The feed-water control 
system is designed to regulate the flow of water into the 
reactor vessel at a rate which will either hold the level fixed 
scabies at a set point (three-element control) or allow the level to 
| 120. VAC deviate from the set point enough to hold water flow equal 
— ON-OFF to steam flow (proportional control). The latter is a 
SWITCH variation of the three-element control and can be set up by 
switches in the controller. 
z Figure 3 shows feed-water control system. The level 
and flow transducers have electrical signal outputs which 
are displayed in the control room on circular chart record 
ers. The potentiometers are retransmitting slide-wires at- 
tached to the circular chart recorders. 
The control system is of the on-off type. The three-phase 
valve motor, energized by a reversing contactor, runs at 
constant velocity. The motor contractor is energized by 
sensitive relays which are located in the control amplifier. 
In the case of a boiling reactor, a motor-operated valve has 
the desirable feature of limiting the dW/dt with which the 
feed-water flow, W, can be changed. Any fast, large, flow 
changes can have serious effects on reactor power. 
With the switch of Figure 3 in position A, (proportional 
level control) the following equation represents the system 
error (e); 


AMPLIFIER 


REACTOR BUILDING 'CONTROL ROOM 
BASEMENT 





Figure 4. Fission counter chain. 


e = K, (L,— L) — K. W 
L, — Reference level K, — Constant 
L — Reactor level K, — Constant 
W — Feed-water flow 


Under equilibrium conditions, the error is equal to zero, 
water flow is equal to steam flow, and feed-water flow is 
proportional to the water level deviation from the set poiat. 





Figure 5. Electrometer counter chain. 
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In position B, three element control is used: 
e = K, (L,— L) + K, (S — W) 
Ss — Reactor steam flow 


gander equilibrium conditions, the error is equal to zero, 
water flow is equal to steam flow, and the water level of the 
reactor is equal to the set point. 

The error, e, determines the dead band of the system 
and the accuracy with which level is maintained. The gain 
of the relay amplifier, which is adjustable, determines 
the error necessary to operate the control relays. The 
control system design includes circuits for introducing a 
wide variation of integral and derivative control. 

In practice, the procedure is to adjust the integral and 
derivative controls so that under normal conditions the sys- 
tem maintains a fixed level. The settings expected to be 
ysed in starting EBWR will be zero derivative and integral 
control. Provision is made to completely eliminate these 
adjustments. Rules for setting the various controls can 
be established only after the system has been operated 
under the particular conditions existing in EBWR. No 
attempt has been made to predict the performance of this 
standard type of power plant control system. 


Plant Parameters Instrumentation 

All instrumentation of plant parameters is done by elec- 
trical transmission. The gas-tight seal at the building 
shell is maintained by cementing the wires into troughs. 
The circular chart recorders have 24 hour charts, and the 
strip chart recorders have a 2 in./hr. chart speed and 4 
sec./point printing interval. 

Remote eontrolled closed circuit television is used to 
provide a direct indication of reactor water level from a 
sight glass and main line steam pressure from a bourdon 
tube-type gauge. 

Plant temperatures are measured with either iron-con- 
stantan thermocouples or resistance thermometer detectors. 
A special iron-constantan thermocouple lead wire with 
rubber insulation bonded to the metallic conductors is used 
where the temperature indicators and recorders are con- 
nected directly to thermocouples in the plant. ~ 

The multipoint temperature recorders have reference 
junctions located inside the plant shell. Regular iron-con- 
stantan thermocouple lead wire is used between the refer- 
ence junction box terminals and the thermocouple, and one 
pair of bonded rubber covered copper wire per thermocouple 
is used to connect the recorder to the reference junction. 
One pair of special bonded iron-constantan lead wire is 
used to connect the recorder to the reference junction 
thermocouple. In this way, the instrument is compensated 
for the temperature inside of the plant. 

The pressure transducers are of the force-balance type. 
Differential pressures are measured with a Barton cell. 
Movement of the pressure-sensitive element displaces a 
balanced beam and changes the current in an electronic 
oscillator which restores the beam to its balanced condition. 
The current output of the oscillator is proportional to 
pressure, and varies from 0.5 to 5.0 ma. The pressure in- 
dicators operate in a reverse fashion, the indication being 
preportional to current input. 

Level is measured by a differential pressure cell coupled 
0 a beam balance unit. Water and steam flow are 
measured by applying the differential pressure across a flow 
nozzle to a differential pressure cell. Air flow is measured 
by using the beam balance unit to determine the position 
of a plug inside a tapered flow tube. One eight-point con- 
ductivity recorder is used with a sensitivity of 0 to 20 
microhms per cubic centimeter. The instrument is equipped 
with automatic temperature compensation for individual 
points. 

Except for the control rod drives which use Selsyn re- 
eater systems, all position indication is done with poten- 
tiometers attached to the valve stem or device being mon- 
itored. The indicators are powered with 125 volts de. A 
1000 ohms/volt meter measures the output voltage of the 
potentiometer. 


Nuclear Instrumentation 


Counters — Counting chains (Figure 4) are used during 
reactor startup to read multiplication of neutrons at source 
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Figure 7. Galvanometer chain. 


level. They are designed to accommodate either BF, or 
fission pulse chambers as sensing elements. The pre- 
amplifiers are located close to the instrument holes con- 
taining the pulse chambers to minimize the lead length 
between chamber and amplifier. The output of the pre- 
amplifier is registered on scalers at the control console. 
The counter voltage may be turned off at the control con- 
sole. 


Electrometer — The electrometer is a sensitive current- 
measuring instrument with a vibrating capacitance modula- 
tor, used to measure the output current of a compensated 
ionization current chamber. The compensated chamber is 
useful at low current levels to discriminate against the 
fission product gamma background. 

Figure 5 shows electrometer chain. The electrometer 
has a minimum sensitivity of 3 x 10° amp full scale and a 
maxium sensitivity of 3 x 10“* amp full scale. The ampli- 
fier is located at the reactor and range changing is done 
from the control console through a remote selector switch. 
Special noise-free coaxial cable with a semi-conductive coat- 
ing over the dielectric connects between the chamber and 
the amplifier. Amplifier output is displayed at the reactor 
console and can be connected to a linear recorder through 
a selector switch. 

Micro-microammeter — The micro-microammeter is a 
modulated chopper-type d-c amplifier with a variable input 
resistor. A compensated ionization current chamber is 
used to supply current to this instrument. 

Figure 6 shows micro-microammeter chain. This in- 
strument has a maximum sensitivity of 10° amp full scale 
and a maximum current reading of 5 x 10“ amp. The 
amplifier is located next to the reactor and range changing 
is done at the console. A strip chart recorder is used to 
record the output of the electrometer at low power level 
and the output of the micro-microammeter from interme- 
diate to full power level. The instrument is calibrated 
linearly from 0 to 100, has a 3-second full scale pen speed, 
and chart speeds of 2 in./min. and 12 in./hr. 


Galvanometer — Figure 7 shows galvanometer chain. 
The galvanometer has a sensitivity of 3 x 10° amp/mm. 
The addition of a shunt extends the range 333 times the 
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Figure 8. Log-period chain. 


minimum. Batteries are used for both the ionization 
chamber high voltage supply and galvanometer light source. 

Log-period — Figure 8 shows log-period chain. The in- 
strument has a range of 10°” to 10“ amperes and will in- 
dicate the trip on set periods between 30 and 0.3 seconds. 
The log amplifier is located at the reactor to minimize the 
cable capacity and reduce the effect of spurious noise on 
the period meter. The log-period chain will be most useful 
during start-up when the reactor is subcooled and can 
maintain a period. A switch is provided to by-pass the 
period trip circuit when the reactor is boiling. The 
logarithm of the neutron flux is recorded on a strip’ chart 
recorder with a logarithmic scale calibration of 10“ to 
3x 10%. The intended setting for 100% power on this scale 
is 10°. The instrument has a 3 sec. pen speed and chart 
speeds of 2 in./min. and 12 in./hr. 

Safety Trips — Figure 9 shows safety trip chains. Three 
identical chains are used to shut down the reactor under 
abnormal conditions of high flux. The ionization chamber 
current is used to actuate a sensitive relay and to trip an 
electronic amplifier. The trip level of the amplifier is set 
less than that of the sensitive relay. Under normal opera- 
tion, tripping any two of three amplifiers shuts down the 
reactor. If a single amplifier failure should occur, a warn- 
ing indication is provided at the control room console. 
Actuating any one of the three sensitive meter movement 
relays will shut down the reactor. A trip test circuit is 
provided for individually testing the trip chains. When 
set at any one channel, the balance of these trips are de- 
actuated. Three miniature recorders (3 inch chart) are 
used to record the output of the three safety trip amplifiers. 


Location of Radiation Chambers — The counting and cur- 
rent chambers are located in the holes through the biologi- 
eal shield, Figure 10. The counting chambers are in 
radial holes No. 1 and No. 2 which are stepped at a 
point 6 ft. in from the shield face. The counting chambers 





Figure 9. Safety trip chain. 
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are located in the 2 ft. space beyond this point and shige 
is inserted behind the chamber. A spiralled gas line jg ! 
provided so that helium can be introduced at the far 

of the hole to expel air and assist in cooling the hole, if 

necessary. Attenuation of flux should not be necessary {oy 

these holes, because the counter chains are used for stay, | 
up only and will be effective in the low flux region before 
the current chamber channels are operable. At full powe 
the flux in these holes should be about 2 x 10° ny. » 
tended exposure at this flux will damage BF,-filled Counters, 
so it is expected that fission counters will be installed Prior 
to extended operation at full power. 

The current chambers are located in holes, numbers 5 
6, 7, 8, which correspond to the expected position indicated 
on Figures 4 to 9. These holes run through the Shield 
tangential to the shield tank. Access for cables ig Dro 
vided on both ends. 

The chamber flux at full power is expected to be 2x 
nv. The chambers may be operated for extended periogs 
in flux as high as 10° nv or at currents as high as jp» 
amp. If the flux is higher than expected, the chambers 
be drawn away from the reactor center, thus increasing th 
shielding between the reactor and the instrument. They 
holes are purged of air by applying helium gas at oop 
nections provided at one end of the holes. To prevent radi, 
tion streaming, the holes are filled with concrete plug 
which have cable slots cut in the perimeter. Final closure 
is provided by a large diameter plug out to the shield fag 


Radiation Monitoring System 


The Radiation Monitoring System for EBWR has beg 
designed to meet the following objectives: } 

1. By monitoring various plant operations, to show any 
changes in radiation levels which may indicate abnormal 
conditions or contamination from fission products. 


2. To indicate general conditions of personnel safety, 


3. To initiate reactor shutdown and closure of building 
air inlet and exhaust systems when there is an excessive 
amount of radiation present in the building exhaust air. 


Gamma radiation has been selected as the best measure 
of over-all activity, because it is usually the strongest type 
present in a gross activity, it can be conveniently measured 
by a simple rugged detector, the ion chamber, and shielding 
problems do not seriously affect the measurement. This 
can be appreciated when one considers that radioactivity 
measurements in a nuclear steam power plant involve con 
tained gases and liquids. 

The system consists of fourteen gama monitor channels 
and one special channel for detecting fission products in 
the condenser exhaust air. Each channel has a portable 
amplified unit located near the plant operation being moni 
tored. 

The detector for each gamma channel is a gamma-sensi- 
tive ionization chamber connected to the amplifier by a few 
feet of coaxial cable. Conventional, two-element, concentri¢ 
chamber construction is used, except that the surface of the 
inner collecting electrode and the inside wall of the com 
centric cylinder are lined with a ” carbon-impregnated 
micarta material. This design gives a wide range of uli- 
form gamma energy response and approximates more close 
ly true measurements of dosage rate. The aluminum 
cylinder design has a severe response error in the 50 ky 
150 kv energy region which reaches a peak at 80 kv. Ten of 
the chambers are about 4 in. O.D. and 12 in. long, and have 
an active volume of one liter. Four chambers, those used 
on the ion exchangers and prefilters, are smaller and less 
sensitive because of the high radiation level expected to be 
present there. Their size is approximately 2 in. O.D. by 8 
in. long with an active volume of 0.1 liter. 

All gamma amplifier circuits are of the direct current 
feedback type input with range switching over four 
decades. The panel meter indicates true radiation level at 
the detector location. For the ten high-sensitivity gammé 
channels, the level signal calibration is 0.1, 1.0, 10 and 
100 R/hr. full scale. For the four less sensitive channels, 
the calibration is 1.0, 10, 100 and 1000 R/hr. full scale. 4 
low impendance level-signal output is provided for remote 
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ind shield pration ef the multi-point strip-chart recorder located on 







Bas line jy reactor control console. In addition, each amplifier in- 
the tar ihe an adjustable level-trip relay circuit with local reset 
the hole, for use in reactor shutdown, control and annuncia- 
circuits. All channels operate a common annunciator 
ed for stan, light on the control console through an adjustable 
°gion trip contact on the recorder slide wire mechanism. This 
- full os circuit is operated by any chanrel whose recorder level 
0" ny, Ey. 4 exceeds the preset value. The high voltage supply 
od 7 for the ionization chamber is built into each amplifier 
italled prigp chassis. 
numbers § Air removed from the condenser is monitored since this 
D indicateg | is an early detection of fuel element failure through meas- 
the yring the activity of minute amounts of gaseous fission 
les is py, | products. The initial detectors will be beta and gamma- 
sensitive scintillation counters. To detect this type radia- 
be 2x w tion, a hold-up tank of approximately one cubic foot volume 
led periog, | has been designed into the 2-inch exit air line of the air 
igh as yx |  ejectors directly beneath the ejector coolers. After full 
imbers gap | power operation is attained, the holdup tank will be used as 
easing the ,n experimental facility to determine the normally radioac- 
nt. They | tive content of this air. A spectrometer analysis of the 
aS at cop energies of the beta and gamma radiation present will be 
vent radig | made, and on the basis of this data, a more precise detec- 
rete plugs | tion scheme will be devised in which specific portions of 
al closy | the gamma and/or beta energy spectra will be selected as 
hield fage general operation reference levels. 

The gross gamma activity in the plant air is monitored as 
it passes through the exhaust stack at the top of the build- 
ing. When this activity exceeds a preset level, the chan- 

has bee nel will shut down the reactor and cause closure of the 
building air inlet and exhaust valves. This is an emergency 
show any operation for reactor plant safety.’ Also it prevents the 
abnormal dispersion of prohibitive amounts of the radioactive con- 
taminants into the outside air. The main building ex- 
safety, haust air activity will be continuously monitored and re- 
building corder by two instrument channels. One utilizes a scintilla- 
xcessi tion counter head inserted into the actual air stream. 
ust. aif Either total count and pulse analysis of the gamma activity 
: can be selected for the operation of the channel. The sec- 
measure ond channel will be a continuous monitoring of a filter 
est type paper thru which a portion of the exhaust air is drawn. 
saul Both gamma and beta activity will be measured. 
. = There will be periodic surveys of air activity in various 
activity areas of the plant as the need becomes apparent. These 
ve con will consist of taking given volume samples of such air and 
analyzing them in the Laboratory for activity of both gases 
rannels and particulates. 
ucts in 
ortable 
; moni- 
\-sensi- 
a few 
entrie 
of the 
e COn- 
nated 
f uni- After several years of research, the Heiland Division of 
close: Minneapolis-Honeywell Regulator Co. announced produc- 
inum tion of its new “Visicorder.” It combines the high-frequen- 
0 ky- ty and high-sensitivity characteristics of photographic os- 
en of cillographs with the convenience of a direct-recording in- 
have strument. 
used By means of a new-type recording paper, light source, 
= and optical system, the Visicorder makes use of mirror- 
“ 3 type galvanometers to record phenomena from dc through 
y 2000 eps without peaked amplifiers or other external com- 
pensation. 

The record requires no liquids, vapors, powder maga- 
tines, or other processing materials. Development is ac- 
complished by external light only as the record emerges 
from the oscillograph. . 















The Visicorder records are stable and require no further 
Processing under normal conditions. They may be sub- 
to room light for long periods without fading, and 
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Figure 10. Reactor cross section showing 
nuclear instrument sensing element holes. 


Portable survey meters and a console model hand and 
foot counter are among the equipment supplementing the 
above instruments. 


Honeywell Produces Revolutionary New Oscillograph 


are permanent indefinitely when protected from light. If 
it is necessary to subject records to sunlight, they can be 
chemically treated with conventional photographic means. 


Exclusive features of this Visicorder make it ideal for 
applications where readable, permanent analog records are 
required and for additional uses where the measured phe- 
nomena must be monitored or where immediate recorded 
results are desired. 


This revolutionary new device was displayed at one of 
Honeywell's booths during ISA’s Annual Conference and 
Exhibit in New York last September. In the opinion of 
the many prospective buyers and visitors who saw the in- 
strument, the Visicorder will bring practical oscillography 
to many thousands of instrument engineers who never be- 
fore had a convenient high-frequency instrument. 


For more information write Heiland Division, Minne- 
apolis-Honeywell Regulator Co., 5200 Evans Ave., Denver 
22, Colo. 
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Test car equipped for , 
fuel economy check, 4j 


right on the seat is a pre. 
cision electric tachomete 
for engine speed, operat. 
ing on condenser dis. 
charge principle, connec, 
ed across ignition ¢ojj, 
Panel at right is 

range fuel-consumption 
unit with electronic fuel 
volume counter and 
gages for fuel pressure, 
temperature and exhaust 
back pressure. Other in. 
struments are fifth-wheel 
speedometer and tem. 
perature indicators, 


GM Proving Ground Instrumentation’ 


GENERAL MOTORS spends considerable time and effort 
in determining performance of samples of its own and 
competitive automobiles. More than 50,000 miles are driven 
every 24 hours at the Milford Proving Ground, a 3874 
acre concentration of every conceivable driving condition, 
plus shops, garages, and laboratories. 

Modern instrumentation has replaced “seat of the pants” 
methods of testing auto performance. One of the primary 
measurements is speed—engine speed, car speed, and speed 
of moving parts. These are measured by electric tachome- 
ters, radar, light beam electronic counters, strobotacs, and 
pulse counters. A second major catagory is power and force 
—such as engine output, transmission output, wheel output, 
steering effort, braking ability and draw bar pull. A 





*Based on a presentation at the IIth Annual ISA Instrument-Automation 
Conference, New York City, September 1955. 


Acceleration check is made with equipment 
shown on this convertible. The oscillograph 
on the back seat records distance traveled, 
engine speed, vehicle speed and timing dur- 
ing an accelerated run. The trailing fifth 
wheel drives a tachometer generator with an 
accuracy of 4%. Light beam electronic 
counters are used at speeds above 100 m.p.h. 








by P. C. Skeels 
Head, Experimental Engineering Department 
General Motors Proving Ground 
Milford, Michigan 


variety of strain gage systems with their indicating and 
recording units are principally used to measure these vari- 
ables. Towing dynamometers are also used. 

Fuel consumption and general performance involve a 
number of measurements such as temperature, speed, a 
celeration, pressure, flow rates and timing. Equipment 
ranging from thermocouples to multipoint oscillographs are 
required. 

These photos are typical of the test and performance ip 
strumentation at GM’s Milford Michigan Proving Ground. 


Engine output is measured in terms of torque 
and speed. Shown below are strain gages in- 
stalled in the engine flywheel to measure 
torque. Output is made through slip rings 
to a servo indicator. Special circuitry is de- 
signed so that resistance between brushes 
and rings does not affect accuracy. Measure- 
ments of better than 14% have been realized. 








A rather elaborate system 
has been devised for deter- 
mining overall steering 
characteristics. The steering 
wheel is rotated by a motor, 
and an x-y plotter is used to 
record steering wheel effort, 
steering wheel motion, de- 
veloped front wheel torque, 
and front wheel motion. 
Strain gages mounted in a 
8 steering wheel pro- 
vide for remote indication 
and recording. 


Rear wheel torque is ob- 
tained by mounting strain 
gages on the axel shafts and 
bringing the output through 
special slip rings mounted 
on the rear wheel. With 
this and similar equipment, 
it is possible to measure 
power losses in the trans- 
mission and differential. It 
is also possible to measure 
power required to drive 
over different road condi- 
tions and the power absorb- 
ing characteristics of tires 
and road surfaces. 


Transmission output torque 
is obtained by a specially 
built strain gage system 
mounted in the drive shaft. 
The output is brought 
through slip rings to a servo 
indicator. 


Braking ability can be meas- 
ured with a machine in- 
stalled in this car. The brake 
is automatically applied at 
4 preset rate and a perman- 
ent record is made of pedal 
force, pedal motion, and car 
ration. This equip- 

ment is valuable since a 
er can never apply 

es in an identical man- 

ner in a succession of tests. 


























Business data processing has now grown to the point where its overall 
pattern can be seen. For one thing, data processing is leading to closer 
ties between automation in the office and in the factory—making for 


smoother management. 


will come from business use of computers. 


Clear also, is that greatest immediate benefit 


Here, in a series of two 


articles, is an authoritative report on these latest trends in computers. 


Computers for Business 


and Management 


THE AGE OF BUSINESS COMPUTERS is here, and 
while a revolution in business methods won’t come about 
suddenly, business computer use is growing rapidly — 
limited only by our inability to make “electronic brains” 
fast enough. There are now over 400 modern electronic 
business-computers being used in the United States. Over 
50 are large machines —UNIVAC’s and IBM 702’s and 
705’s — about 300 are smaller magnetic-drum computers, 
and the remaining 50 are “special purpose” machines — 
mostly installed in the past year. 


Background of Business Computers 


Business date-processors differ from scientific machines 
in that they can handle alphanumeric information, have 
larger storage capacities, and more input-output equipment. 
While initial development of electronic computers began at 
universities and government agencies, both for scientific 
and defense purposes and data processing, business and in- 
dustry have now taken over leadership in exploring uses of 
data processors. 

Until recently, business used manual, mechanical, and 
electrical data processing methods — mostly punched-card 
machines. These are still capable of handling adequately 
many business-data processing tasks. But recent increases 
in office-problem complexity due to large operations and 
government regulations, have lead to situations with which 
these older methods have been unable to cope. Clerical 
costs have steadily risen, with higher wages, more fringe- 
benefits, and shorter working-hours. As operating costs 
increased, reports were delayed, and management control- 
information was inadequate. Electronic computers can 
overcome these difficulties because of their automatic high- 
speed operations, large storage-capacity, internally-stored 
programs, and decision-making ability. 


*Based on a presentation at the Computer Symposium, Iith Annual ISA 
Instrument-Automation Conference-Exhibit, New York City, September 
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by Dr. Eugene M. Grabbe 


Senior Staff Consultant on Automation 
Computer Systems Division 
Ramo-Wooldridge Corporation, Los Angeles 


Trends in Electronic Data-Processing Developments 


Business-computer developments have been in four diret 
tions: 1. adaptation of general purpose computers for busi 
ness problems; 2. development of special purpose machines; 
3. development of input-output and auxiliaries for business 
machines; 4. operations research on business methods for 
optimizing business systems. 

Business Data Processing. Business problems have 4 
large amount of information handling with relatively small 
amounts of computation. For example: a company using 
a computer for up-dating a 40,000-item inventory file, might 
have only 10,000 active items per day. In order to up-date 
the active items, all other items must be scanned and 
passed. The simplest computation consists largely of adé 
ing and subtracting shipments or arrivals of new stock 
This type of operation involves a great deal of data manipt — 
lation. The computer compares two numbers and takes one 
of two different actions, depending on which number is the 
larger. This we call “logical decision,” on which the com 
puter makes many yes or no decisions. 

The magnitude of such problems is illustrated by a 
insurance company having a million policies which wishes 
to put all information on reels of magnetic tape. This 
would take over 500 reels, and it would take several days @ 
scan these in sequence. ; 

Two Classes of Computer Use. This difference betweel 
computing (arithmetic) and logical decision (data manipt — 
lation), provides a means of classifying computer uses. T& 
ble 1 shows an estimate of the relative time spent 
arithmetic and logical decisions (data manipulation) fo 
different computer applications. By “data manipult 
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OPERATIONS 
APPLICATION ee eee aM 
Arithmetic Logical Decisions 
(Computation) (Data Manipulation) APPLICATION 
Scientific and Engrg. Computation 
Problem Solution > 
Data Reduction > 
Business Data Processing 
< Clerical 
< Mathematical Model 
< Special Purpose Machines 
Process and Machine Control 
Variable Inputs > 
Fixed Inputs . +. 
Problem Preparation > 
< Logical Decision Processes 
Table |. Computer applications can be classified according to amount of time 


spent in computing (arithmetic) or in logical decisions (data manipulations). 


tion” we mean the rearrangement of information on 
the basis of logical decisions, without doing addition, 
subtraction, multiplication, or division. Typical business 
operations which involve logical decisions are scanning, 
sorting, merging, and filing. However, ordinary scientific 
and engineering computations are largely arithmetic. Re- 
cently, data reduction has appeared as part of engineering 
operation and this involves more data manipulation. In 
typical business-data-type clerical work, logical decision is 
involved about 60% of the time. For this reason, business 
machines have a very rapid “compare” operation. This 
time is spent passing inactive records, making decisions on 
how to handle particular cases, and matching data with 
other information. 

When computers are used to evaluate mathematical 
models of business, their operation involves more computa- 
tion. This type of operation is directed to our utilization of 
resources, planning of new facilities, design of plants, 
market-forecasting, etc. Special-purpose machines are 
frequently built because particular applications require less 
computation, and so a general-purpose computer is not 
required. In this category are inventory-control machines, 
and reservation machines which decide whether or not 
space is available on a given airplane flight. 

Computers for Industrial Use. When computers are used 
for process and machine control, and inputs are variable, 
continuous computation is required to provide the control 
signals. For example, for an aircraft in flight, the wind 
Magnitude and direction can change, and radar and 
guidance signals may vary continuously, so that a computer 
used for aircraft control must compute continuously. Like- 
wise, the input to a refinery may vary or the plant operation 
or catalyst may change. 

There is another class of machine and control problems 
which involves fixed inputs. That is, during machine op- 
eration, there is no feedback which modifies the original 
input information. For example: a machine tool for cut- 
ting out a gear or wave guide may be directed by a com- 
puter, sometimes called a “director.” The machine merely 
follows the information as supplied from the control. How- 
ever, the problem of preparing this information for the com- 
puter involves considerable amounts of arithmetic. 

The last item in Table 1 is “logical decision processes.” 
These are applications in which very little arithmetic is 
involved. In the long run, the use of computer decision- 
Making will be far more extensive than their use for com- 
puting. We can already see that the above applications 
_— much data manipulation. Several other examples 

low: 


Figure 1. (top right), material flow in a factory process and 
Figure 2 (bottom right) information flow in data processing, 
how the two processes are similar. 
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Machine language translation. 

Library referencing and patent searching. 

Synthesis of product names. 

Consistency of logical formulation. For example, an 

insurance policy or the design of a computer. 

5. Automatic programing of computers. In this case the 
computer is used to handle the clerical and “housekeep- 
ing” aspects of problem preparation for itself. 

6. Monitoring and logging process operations. 

You can see that the digital logging done today in the 
petroleum industry involves logical operations. An instru- 
ment is read and compared with certain limiting values; 
if these limits are exceeding, the quanity is printed out in 
red ink. No arithmetic is involver only the matter of 
deciding whether the data should or should not be printed. 


oh 


Data Processors Resemble Factories 


Electronic data-processing has characteristics very simi- 
lar to a factory. Both have inputs, outputs and storage 
facilities. The machine or processor carries out the basic 
operations of the system under the direction of a control 
which supplies the intelligence for system operation. 

Figures 1 and 2 show a comparison between a factory and 
a data-processing system. Note that the blocks are identi- 













































































IBM 705 DATATRON Function Description Time Scale ' 
Monthly Rental $25,000 to $50,000 $4,000 to $9,000 gs ee 
Record keeping Clerical 
Speed—Addition .2ms 2. ms and computing 
Multiplication 1.8 ms 8.5 ms Short-range 
a scheduling 
Storage (characters) ‘ 
i Reporting for Clerical and 
Core 40,000 800 management decision makin 
| Drum 60,000 (30 drums) 40,000 ag 
Tape 5 x 106 (100 tape 5 x 106 (10 tapes) Long-range 
units) / planning 
M . rue : 
| a a anagement planning Decision making 
f 
Table I!. Comparison of a Large and a Small Business Computer Table IV. Management Functions 
cal—the difference lies in the naming of the components. The use of general purpose computers has changed com. 
In the factory, materials are received, and in general go pletely the work organization of business. In the past, one 
into storage. Operators and supervisors control the ma- group of people would handle one type of computation, 
chines as well as the system. Auxiliary storage frequently another group another type, and so the data was passed 
is required for both raw materials and finished products. along from one group to another to perform a sequence of 
The warehouse supplies this need. In Figure 2, the data- computations. In the electronic computer, the machine 
processing machines receives information as its input. takes one case or transaction and performs all the oper: 
This data goes into the computer storage, the processor tions in sequence; e.g., in payroll a new rate may be jp 
carries out arithmetic operations, sorting, merging, filing, serted, a change of address, changes in deductions, and @ 
and making decisions. And in the place of the operator, the same time all the deductions made in the accounts 
we now have an automatic control. The intelligence for brought up to date, etc. Information required for later re 
operating the data processor is contained in internally- ports are stored on a tape at the same time for later print 


stored programs. The magnetic tape corresponds to the out. 

warehouse for storing process data, raw data, or intermedi- 

ate products of computation. Note that the wareliouse or Advantages of Punched-Card Machines. Sorting has 

tapes may be at remote locations. always been a difficult job for an electronic computer, 
One reason for the popularity of punch-card-input com- 
puters is that inputs or outputs may be sorted before the 


General Purpose Computers for Business : 2 
P processing is done. On the other hand, some machines such 
The functional organization of a data-processing system as the Elecom have separate file maintenance machines 
in modern computer systems with typical inputs and out- puter is doing other operations 
puts. 
The data-processing systems used by management in the 


Computers now in use by business may be illustrated by 
the IBM 705 and UNIVAC, large machines, and the Data- 
tron and IBM 650, small magnetic drum machines. Table 


operation of a business have the functions shown in Table 
IV, top of this column. 





II compares the relative storage capacity and speed of a 4 
large and a small machine. . Management Planning with Computors. Routine record 
The large machines at this time are probably more efficient keeping and computation are an essential part of keeping 
| for business problems than the smaller machines, because a business operation on a day-to-day basis. Periodically, 
they have been designed with an eye on business problems these records are combined, consolidated and reported to 
and have good input and output facilities. Many of the management. Such reports are monitored by management, 
smaller computers in use by business were primarily de- decisions made, and action taken when required. Finally, 
signed for scientific applications. Business, however, has computers are used as a computational aid in long-range 
taken many of these small computers and put them to management planning. In applying computers for this use, 
good use—-an opportunity to become acquainted with elec- business operations must be simulated, or models con 
tronic data processing without a large investment in facili- structed which enable executives to explore the conse 
ties and staff. The difference in efficiency between the quences of alternate future actions. 
large and small machines may be but a temporary state of Early installations of business data processors concel- 
the art. Table III gives estimates of efficiency and operat- . trated mainly on clerical operations such as payroll, and 


ing personnel. business generally applied machines to its operations with- 




















































































Large Machines| Small Machines Number of policies 850,000 850,000 
’ ’ 
Computing Capacity / man yr.| 5,000-25,000 100-500 peeperenanestienetienttinsitemen 1,000,000 cards/ 
Input and storage 3,500,000 mo. 
71 tape reels 
Cost / man yr. $20 to $50 $300 to $700 
; 27 machines 
Equipment 125 machines 1 large 
Personnel computer 
Analysts 8 2 - 
Sctimearmmere 12 4 Estimated yearly rental $235,000 $410,000 
Coders 15 6 
Maintenance 5 3 Operating personnel 198 85 
Average salary of 
TOTAL 40 15 operating personnel $3,700 $4,200 
Table lil. Computer Efficiencies and Personnel Requirements Table V. Insurance Data Processing 


ISA Jo 






64 








range 
ling 





nged com. 


L | 





li 


pO Pe aC 









out simplifying or modifying business methods to take 
advantage of the characteristics of the electronic equip- 
Today, applications are being broadened in every 
on with drastic changes being made in business sys- 
tems. Such changes often mean definite breaks in pre- 
cedent, custom and sometimes the iaw. On the other hand, 
many companies are ordering and installing data-processing 
machines without knowing what they will be used for. In 
such cases the emphasis is simply on cost reduction—not 
improved control of operations. 


Business-Computer Applications 
1. Insurance. As a typical example of data-processing 
rations of one section of an insurance company before 
and after the introduction of electronics, information from 
reference studies of Automatic Technology No. 2 Bureau of 
Labor Statistics is given in Table V. Many manual clerical 
(not included under operating personnel) are taken 
over by the electronic system. 

In this operatiqn there was a 50% saving for the budget of 
this section and some 15,000 sq. ft. less floor space was re- 

The initial write-off was planned for five years, but 
operations indicate a shorter pay-off period. 

2, Production Control. Data processing has been applied 
to production control in many companies. At General 
Blectric Appliance Parts Plant, a 20-week production 
schedule involving 30 models, 1000 purchased parts and 350 
raw-material items can be scheduled in approximately two 
hours. The schedule gives lead time and loss factor for 
each part and reports the quantity of each part and raw 
material that must be scheduled to meet the requirements. 
With this time schedule, it can readily be seen that re- 
scheduling can be done to accommodate new orders, can- 
cellations, or other changes. The effects of such changes on 
schedules will immediately appear. During five months of 
computer operation, no shut-down in assembly lines has 
occurred; previously at least one shut-down occurred per 
month due to material shortages. 

At The Ramo-Wooldridge Corporation we are working 
on production scheduling for the Accessories Division of 
Thompson Products Company. Our approach differs some- 
what in that we have formalized production scheduling into 
a mathematical model using matrices. We have made some 
trial runs on a larger computer, and indications are that 
the scheduling time will be in the order of two hours or so 
fora problem similar in magnitude to that given above. 

3. Stock-Market Analysis. A computer has recently been 
applied experimentally to speeding up well known methods 
of technical analysis of stock charts. In the past, a typical 


Figure 4. Components of a mod- 
ern, electronic data-processor, 
with typical inputs and outputs. 
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Figure 3. The functional organization of an electronic 
data-processing system. 


company analyzed 300 out of 2000 stocks following certain 
complicated rules for prediction of future activity. On a 
magnetic drum computer, one stock can be analyzed in 
somewhat less than 20 seconds. Hence, in 10 hours after 
the close of the stock market, a complete analysis of all 2000 
stocks will be completed so that the information is available 
before the stock market opens the following day. 

4. Computing Centers are attracting small business cus- 
tomers by providing typical programs for various businesses 
which require a minimum of modification to take into 
account special requirements of a given customer. A small 
insurance company might use 2 to 10 hours of computing 
time per month at such a center. 

5. Engineering Applications. Many companies are pur- 
chasing machines designed for business data-processing and 
using them on a part-time basis for scientific computations. 
It is also true that most of the small magnetic drum ma- 
chines in use by business today were really designed for 
scientific computation. More and more companies are using 
computers to speed up engineering design, thereby reducing 
cost and time of delivery; e.g., in a problem on motor de- 
sign, 100 variations may be checked out in 3 hours on a 
computer. This same problem would take one man 6 
months on a desk calculator. 

Thus, processing industries and engineering departments 
have much to gain from the development and advancing 
applications of the business computer. 
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Many instrument engineers have used V-brush 
A-D Converters without fully understanding 
Here is a clear explana- 
tion of how the dual-brush reader produces truly 
non-ambiguous conversion to a binary code. 


their working principle. 


The Logic of V-Brush 


Analog-to-Digital-Converters 


APPLYING DIGITAL DATA LOGGERS or computers to 
industrial processes requires conversion of such industrial 
variables as temperature, liquid level, or pH—analog-type 
variables which change in a continuous manner—into digi- 
tal forms, such as binary code, which change in discrete 
units. But, when such continuous variables change slightly, 
just across the margins between these discrete units, there 
is possibility of ambiguity—which shall the converter read, 
the higher or the lower digital value? 


Logic of the V-Brush Method 

A logical method for reading out unambiguously a nat- 
ural, binary-coded disk came about from observations of the 
particular nature of the binary code. 

Examination of Table A shows that, when the least sig- 
nificant digit (LSD) changes from 0 to 1 in the increasing- 
count direction, none of the other digits change. Further- 
more, when LSD changes from 1 to 0, the digit in the next 
most significant column always changes. In general then, 
when the digit in the nth row changes from 1 to 0, the 
nth + 1 digit always changes. 

Figure 1 shows that, when LSD is 1, the next column 
has not changed its count for a minimum of the width of 
an LSD. Further observation of the code pattern leads 
to the generalization that, when a digit in the nth column 





TABLE A 
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is a 1, the digit in the n + 1 column has not changed for 
a minimum of 2" rows. 

Based upon these conclusions, a method evolves for reat 
ing a natural binary-code pattern unambiguously, which 
is based upon this reasoning: if a one* is read in the 
LSD, then, in the increasing-count direction, no change 
in the next digit to the LSD has occurred recently. Ifa 
zero is read in the LSD, then a change has occurred re 
cently in the next to LSD (NLSD). Therefore, if there 
were two brushes to read the NLSD, one lagging and one 
leading the reading line, it would be a simple matter 0 
read either the recent “change” or “no change” condition. 
From the foregoing, we would read the leading brush ff 
LSD = 0, and the lagging brush if LSD = 1. So this 
scheme provides a way in which the reading of the next 
to the LSD (NLSD) can be anticipated, based upon the 
reading of the LSD, with all switching done by the LSD. 

If we were to remove the LSD column (Figure 1), the 
remaining pattern would still be natural binary. Therefore, 
the reasoning we have just gone through for the NLSD 
column, applies also for the nert to the next LSD 
(NNLSD), based upon the reading of the next to the LSD. 
Hence, if NLSD = 1, the lagging brush of NNLSD is read; 
if NLSD = 0, then the leading NNLSD brush is read. 
so on out to the most significant digit. 


*A one is detected by the presence of voltage on the contact under 
the brush read: a zero by the absence of voltage on the contact. 
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as far as placement of these leading and lagging brushes 
it has been found that the brushes should be symmet- 
rically located about the reading line, with the brush-to- 
prush spacing for a given digit equal to the segment width 
of the next least significant digit. The brushes then fan 
out from the reading line on an V-shaped, exponential curve, 
where the distance d from the reading line is given by 


the relation. 
d, = + %& (2""w) 


n — 


where Ww is a segment width of the LSD. 


For reading line I shown in Figure 1, the number to be 
read is 0101. Since the LSD = 1 (column 0), we read 
the lagging brush in column 1. This brush reads a 0, so 
we read the leading brush in column 2. This reading is a 
1, so we read the lagging brush in column 3, which reads 
a. Hence, the number read out is 0101. Note that every 
reading brush is well within the segment which it is read- 
ing—actually in the middle half, and is thus unambiguous. 

The only difficulty with the method outlined is that, 
for each column to be read, a logical circuit is required to 
decide, based upon the preceding reading, whether the lead- 
ing or lagging brush should be read. One such decision 
network is shown in Figure 2. Note that one relay less 
than the total number of digits is required for parallel read- 
out. Electronic methods for making these decisions be- 
come even more complex. Most of these external decision 
elements can be eliminated by the method described below. 


Self-Selecting V-Brush Method 


Having accomplishd a method in which analog-to-digital 
conversion is achieved with a natural-binary, unambiguous 
output, the next logical step is to eliminate as much auxil- 
jary equipment as possible. This will produce a converter 
which, in toto, will require the least space and weight-—— 
suitable for airborne uses. 

The basic idea of this method is to so arrange and in- 
terconnect the brushes, that they themselves will auto- 
matically select the proper reading (leading or lagging) 
brush. To do this, each digit column must be separated into 
two zones, called “zero” and “one” zones, as shown in 
Figure 3. 

The brushes are then wired so that the brush riding 
permanently in the one zone of the nth digit is connected to 
the lagging commutator brush of the n + 1 digit, while 
the brush riding permanently in the~zero zone of the 
nth digit is connected to the leading commutator brush of 
the n+1 digit, as shown in Figure 3. With this arrange- 
ment, the rule for reading out a natural binary pattern 
with V-brushes is automatically obeyed. The rule: “If the 


Figure 2. Logical circuit for 

‘gure 1, composed of relays, 
S ch decides whether the 
eading or lagging brush 
Should be read. 


February 1957 





Figure 1. Pattern of contacts on a binary-coded disk show- 
ing the V-brush method of scanning. 


nth digit is a one, read the n+1 lagging brush; if the nth 
digit is a zcro, read the n+1 leading brush.” For the ex- 
ample of figure 3, the LSD (column 0) is a zero, and hence, 
column 1 leading brush is selected. Column 1 output is 
0, so column 2 leading brush is selected. Column 2 out- 
put is 1, so column 3 lagging brush is selected. The natural 
binary output is then 0100. 

Since this self-selecting method is identical in logic with 
the ordinary V-brush method, the output is always non- 
ambiguous. All changes in output are initiated through 
the LSD. 


Decision Circuit 


Note that the input brush on the reading line must make 
contact with either a one zone or a zero zone. This would 
require that there be no insulation between the zones. 
If this were true, the zones would no longer be electrically 
divided. Therefore, it is necessary to fall back on an 
external decision circuit, and the pattern for the LSD shown 
So, the leading or lagging brush for 


in Figures 1 and 4. 
The logic thereafter pro- 


column 1 is selected externally. 


OUTPUT — 


\ 
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Figure 3. Separation of each column into “zero” and “one” 
zones and brush interconnection produces automatic “self 
selection” of the leading or lagging brush. 


ceeds as in Figure 3. The diodes shown are necessary to 
prevent “sneak” circuits. 

A further advantage of the V-brush method is that the 
unselected brushes will have an output which is the com- 
plement of the natural binary number read out. Thus, 


INSTRUMENTS AT WORK — 
Self-Operated Controller Obviates Power 


By substituting a self-operated thermometer controller 
for electric-powered control, Carbro Incorporated, Wichita, 
Kansas, can now offer its fuel generators for operation in 
the most remote oil fields, independent of electric power. 

Carbro makes fuel generators for oil-well pumps. (See 
photo). The generator heats part of the crude being 
pumped, and feeds the volatile gases so pro- 
duced to the gas engine driving the pump. 
The hot engine exhaust, in turn, heats the 
crude oil in the generator. 

Problem: control position of butterfly valve 
in exhaust-gas bypass to hold heated crude 
within 120° to 150° F range. Required: sim- 
ple, rugged, weatherproof, trouble-free opera- 
tion—and frequently, no electric power is 
available within miles. 

At first Carbro used on-off electric ther- 
mostats and valve motors. But the continual 
open-shut action gave cyclic temperatures and 
electric power was often expensive to supply. 

Solution: A Powers Regulator Company 
self-operating thermometer controller solved 
both problems. (See photo insert). Its throt- 
tling control-action produces uniform tempera- 
tures, and it requires no power. Tempera- 
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ECISION 


NETWORK 


Figure 4. External decision network selects leading or fag. 
ging brush for column 1. Diodes shown prevent “sneak 
circuits”. 


an increasing count for either direction of motion ig ayajh 
able. 
Reference 


Course notes Analog-Digital Conversion Techniques'', Massachusetts Ing 
tute of Technology Summer Session, August 13-17, 1956 





ture changes in the generator vary pressures in the liquid 
filled thermometer bulb installed inside the generator top. 
These pressure changes are carried thru the capillary 
tubing (see photo) to a bellows in the controller. 
Resulting expansions and contractions of the bellows, thm 
levers and links, move the butterfly valve, which regulates 
the amount of exhaust bypassed. 
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sional Engineers 


a talk by Frederick R. Kappel, 
American Telephone, and 
Company, 
AIEE, New 






Meeting, York, January 
“Thave the greatest possible admira- 
tion for what engineers have done to 
help make life better for more and 
more people. Since the early 1920's, 

uction per man-hour of work in 
private industries has just about dou- 
bled. So, while population and em- 
ployment have both risen only one- 
third since 1929, our gross national 
product has more than doubled. But 
the big pay-off is that the average in- 
come of Americans—in constant dol- 
lars and after taxes—has gone up well 
over 50%! For the first time in his- 
tory, our people are devoting more 
hours providing services than they 
spend to produce goods. This is a 
remarkable measure of what engineer- 
ing has helped to bring about. We 
have come so far in enabling people to 
live beyond the limits of necessity. 
And I repeat—for the contribution 
you and other engineers have made 
to this, I have the greatest admiration. 


However, our engineering responsi- 
bilities are now greater than ever be- 
fore. Take for instance our increasing 
population, growing at the rate of 
nearly three million people a year. If 
we expect to live in the style to which 
Americans are accustomed, we have 
areal job on our hands. And on top 
of this, we are to give economic aid 
to other parts of the world to keep 
them for us and not against us. Let’s 
face it: the job is gigantic. So tech- 
nological progress is not just a pleas- 
ant anticipation — it’s a necessity. 


This means greatly increased capi- 
falinvestment. I saw one forecast the 
other day that industry would lay out 
$40 billion for new plant and equip- 
Ment in 1957, and would pass $55 
billion by 1965. And who will see to 
it that all this money is wisely spent? 
To a very considerable extent, it must 
be the engineer. He is the architect of 
industry who must make sure that this 
huge investment will really produce— 
and at a profit. 


Dynamic Engineers 


This brings me to the main point I 
Want to make—that in this dynamic 
amd expanding world the competent 
eigineer has to lead a dynamic and 
®xpanding life. There is simply no 
oom left for routine engineering. The 
*igineer has to grow and change with 


Ags 


to the General . 


) The Instrument Engineer 
. » » personal 


the times, to nourish his mind, to 
broaden his outlook, to look ahead. 


There remains to industry the great 
responsibility to make sure the able 
engineer never gets locked in his tech- 
nical closet. With people changing, 
management changing, and technology 
changing, it is unthinkable not to use 
every means in our power to improve 
engineering competence and _ under- 
standing of the world around him and 
his place in it. Our need is for en- 
gineers of ability and imagination. 
We all need them like grass needs 
rain. We won't get them just by tag- 
ging people “engineers”. We won’t do 
it by putting engineers into compart- 
ments and shutting them off from the 
rest of the ship. We won't do it by 
cramming s:ze 42 men into size 36 jobs, 
or visa-versa. 

We will do it, I believe, through in- 
telligent effort to develop what I call 
“three-dimensional engineers”. The 
first dimension you got in college: the 
second dimension is continued training 
and self study that broadens a man 
‘and keeps him up to date. The third 
dimension is the height that comes 
from the mixing and mingling of en- 
gineering and management ideas, so 
that the engineer’s understanding of 
the business makes him more effective 
in the business. This understanding 
comes from shoulder-to-shoulder asso- 
ciation between engineering, operating, 
finance, and merchandising people. And 
we need this third dimension not here 
and there among engineers, but every- 
where. If engineering is to be solid, 
it’s got to have this. And I am confi- 
dent that engineers will profit in pres- 
tige, promotion, and salary reward as 
a result. 

Why Engineers Join Unions 

Engineering unions now claim as 
members nearly 60,000 of the nation’s 
500,000 engineers, according to a study 
just completed by the National Indus- 
trial Conference Board. A chief finan- 
cial complaint of engineers, the study 
reveals, is that the earnings differen- 
tial between salaried and wage earners 
has become too narrow, and their 
former fringe-benefit advantage over 
production workers has been virtually 
wiped out. Also, existing engineering 
salaries have not kept pace with in- 
creases in the hiring salaries of new 
engineers. A common belief among 
engineers, the report shows, is that 
their company does not pay as well as 
others do, and that in determining 
salary increases, merit is sometimes 


subordinated to seniority. 


The study claims that engineers 
want: 1. better management communi- 





and professional 


cation to clarify company policy; 2. 
credit for reports they develop; 3. clas- 
sification as professionals; 4. less fre- 
quent assignment to jobs needing little 
engineering ability. 

The answer to this discontent union 
leaders say, is unionism. But engineer- 
ing societies, who believe unionism is 
incompatible with the engineer’s pro- 
fessional status, point out that the 
employers themselves have the power 
to improve employment standards for 
engineers. 

Engineering Salaries Are Up 

Engineers in American industry now 
earn about 8.6% more than they earned 
last year, according to an American 
Management Association survey, cover- 
ing May 1955 to May 1956, of more 
than 31,000 engineers and scientists. 
This increase is higher than for any 
other executive or specialized group. 
For the previous year, the increase was 
4.5%. 

Engineers of one year or less ex- 
perience earn a median of $5,300 a 
year; engineers with from one to three 
years experience, $6,500 a year. Pay 
for the top-range technical group tends 
te overlap that of middle management, 
but engineers and scientists are much 
less likely to receive bonuses than are 
members of middle management. 





Companies Band to Stop 
Job-Hopping 

Expansion of a program by 36 major 
industrial firms, to assist industry in 
meeting its engineering manpower 
needs and to stabilize engineering em- 
ployment, was announced by Orville E. 
Armstrong, personnel consultant, New 
York City. Originally, the program 
provided confidential assistance to 
scientists and engineers desiring to 
explore employment in firms offering 
maximum advantages and opportuni- 
ties for professional development. The 
need for such service occurred when an 
individual frequently changed employ- 
ment, where the employee remained in 
one position for too extended a period 
without recognition or advancement, 
or where an employee was shifted to 
responsibilities unrelated to his pri- 
mary career objective. 

Under the new program, the 36 sup- 
porting companies will bear the costs 
formerly charged to each individual 
who used this service. The action in- 
dicates realization of the need for 
alleviation of present manpower short- 
age through full utilization of avail- 
able professional personnel. The names 
of the 36 sponsoring companies were 
not released. 
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Figure 1, (above). Particle counter is light and portable (may be 
battery operated) for quick and easy on-the-spot in-plant check- 


ing. 
Figure 2. 


wave shape. 


inspection 


time between pulses. 


flow rate. 


New Ideas in Instrumentation Winner 


Simplified schematic of meter, and idealized voitage 
Pulse duration is time taken for particle to cross 
zone; changing flow velocity proportionally varies 
Thus, meter reading is independent of 


This is the third article in a series describing the award- 
winning entries in ISA’s 1956 “New Ideas in Instrumenta- 
tion” contest held each year at the Instrument-Automation 


Erhibit. 


Honorable Mention — 


Dust Concentration Meter 


Medical Biological Class 
Joseph C.* and Peter L. Frommer 


Counting of airborne dust particles usually requires large, 


heavy apparatus and intermittent sample-taking. 


For ef- 


fective, industrial dust-control, a portable and continuously- 


indicating 


instrument for quick, convenient, on-the-spot 


checks, was developed. 


How it Works 


The instrument sucks in sample air. 


A photo-multiplier 


tube observes a small inspection zone in the midst of the 
air stream.’ — a zone so minute that it is occupied only oc- 


casionally 


by a moving particle. As concentration in- 


creases, particles are present a greater percentage of the 























time. Concentration is directly proportional to the pep 
cent of time there are particles in the inspection zone 
Therefore the measurement is independent of the air velod- 
ty. This percent of time is accurately measured by the 
electronic part of the instrument. The result is indicated 
on a meter directly in number of particles per cubic foot 

The photomultiplier tube observes the inspection zone 
(Figures 2 & 3) on an axis perpendicular to the axis of it 
lumination. Thus, it receives light only when there isa 
light-dispersing particle in the zone. Air movement is along 
a third axis, perpendicular to the optical axes. Light fal 
ing on the photomultiplier forms an electric pulse for the 
duration of each particle’s crossing of the inspection zone 
These photomultiplier signals are amplified and then sent 
through a threshold monitor. Signals of amplitude below 
the acceptance level (i.e., particles sized below the prede 
termined threshold) pass no further; signals exceeding 
the acceptance level continue to the next stage where they 
are clipped to a uniform voltage-amplitude. A resistor<ce 
pacitor combination averages this pulsating voltage. The 
average voltage, which is proportional to the percent of 
time there is signal, is indicated on the meter, with full 
scale ranges of 2, 5, and 20 million particles per cubic foot 
The size above which all particles are counted may be at- 
justed as low as 1 micron (1/25,000 of an inch). 


Advantages of the Instrument: 


1. It is light, and portable for immedia‘e, on-the-spot coh 
centration measurement. 2. No air-flow metering is needed 
(count is independent of air velocity). 3. Smallest particle 
size is adjustable, permitting particle sizing. 4. Counts i 
dividual particles, not the light dispersed or absorbed by 4 
number of particles. 


References 
1. Joseph C. Frommer: U. S. Patent Number 2,775,159 
2. Peter L. Frommer: An Electronic Blood-Count Meter. Electrical Engr 
neering, May 1955. 
*Address: Joseph C. Frommer. Registered Professional Engineer, (5B 
Teakwood Avenue, Cincinnati 24, Ohic 


Figure 3. Cut-away view of meter. 

1. Spherical mirror 12. Objective lens 

2. Lamp 13. Aperture 

3. Light Chopper 14. Light mask 

4. Calibrator motor 15. Photomultiplier tube 
5. Range selector disc 16. Test head cover 
6. Objective lens 17. Meter 

7. Blower motor 18. Motor switch 

8. Blow motor cover 19. Lamp switch 

9. Light cover plates 20. Lamp jewel 

10. Inspection cylinder 21. Pistol grip handle 
11. Air inlet hole 
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The Board of Trustees of the newly- 
formed Foundation for Instrumenta- 
tion Education and Research has an- 
nounced that Lloyd E. Slater, now 

editor of McGraw-Hill’s Con- 
iol Engineering magazine, will be- 
eome the Foundation’s full-time execu- 
tive director effective February 15. 


The Foundation for Instrumentation 
Education and Research (see Sept. is- 
sue, ISA Journal, pp. 296-297) will 
oficially open its offices in New York 
City next month. According to Slater, 
much of the initial work will involve 
asurvey of possible needs of our field 
for technical manpower and the crea- 
tion of a list of tangible projects for 
near-future action by the Foundation 
to help meet these needs. 


Two immediate major concerns of 
the Foundation are: to increase educa- 
tion and training of the existing in- 
strument work-force; and increase the 
number of new men coming into in- 
strumentation, particularly from tech- 
nical and vocational schools. In gen- 
eral, the Foundation will help any 
group—educational, industrial, govern- 
mental or society—in developing in- 
strument research or educational 
projects. The Instrument Society of 
America has already provided some 
$40,000 for the Foundation. Additional 
funds are being sought from other 
foundations and industrial concerns. 


Guiding the Foundation are the fol- 
lowing Trustees: 


President’s 


President Justus T. Vollbrecht and 
Chairman Hugh Colvin have added a 
host of new and influential members 
to the President’s Advisory Board. 
They plan for the Board to be com- 
posed of high-level men from each of 
the major industries using instruments 
and controls. 

Many other problems of major scope 
and complexity will be given to the 
Advisory Board to assure that the 
Planning of activities and services will 
reflect the needs of the widest segment 
of instrument makers and users. 

The President’s Advisory Board is 
sill being formed. The men listed 
here have accepted appointments. 


PRESIDENT’S ADVISORY BOARD 


Mveation : Dr. John Hrones, Head, Dynam- 
& Analytical & Control Laboratory, 


1957 





Uoyd Slater to Head New Foundation for 


Instrumentation Education and Research 


A. V. Astin, director, National Bureau 
of Standards, Washington 25, 

A. O. Beckman, president, Beckman In- 
struments, 2500 Fullerton Rd., Fullerton, 
Calif. 

R. A. Bristol, 
Company, Foxboro, 
H 


vice-president, Foxboro 
Massachusetts 
Colvin, president, Consolidated 
Electrodynamics, Pasadena, California 
R. G. Croft, partner, J. H. Whitney 
Company, 630 Fifth Ave., New York. 
C. B. Jolliffe, vice-president & Technical 
Director, RCA Laboratories, Princeton, 
New Jersey 
T. R. Jones, president, Daystrom, Inc., 
200 Elmora Street, Elizabeth, N. J 
A. F. Sperry, president, Panellit, Inc., 
7401 N. Hamlin Avenue, Skokie, Illinois 
Dr. Rowland Burnstan, president, Borg- 
Warner International, 36 South Wabash 
St., Chicago 3, Ill. 
R. J. Jeffries*, asst. to the president, 
Daystrom, Inc., 200 Elmora St., Eliza- 
beth, 
de Be Vollbrecht*, president, Energy Con- 
trol Co., 5 Beekman St., New York 38. 


R. T. Sheen’, president, Milton Roy 
Company. 1300 E. Mermaid Lane, Phila- 
delphia, Pa. 


*ISA Representatives 


Officers of the Foundation are: R. A. 
Bristol, president; C. B. Jolliffe, vice- 
president; and R. G. Croft, secretary- 
treasurer. 


Mr. Slater is widely known through- 
out the instrument and control indus- 
try and the industrial process field. A 
graduate of Cornell University, he 
spent two years with Phelps Dodge 
Products Corp. before entering the 
Merchant Marine as a radio officer 
early early in 1942. After the war he 
moved to Philadelphia as an industry 
engineer for Brown Instruments Di- 
vision of Minneapolis-Honeywell, spec- 
ializing in the application of new con- 
trol instruments and systems to food 


Advisory Board Being 


Massachusetts Institute of Technology, Cam- 
bridge, Mass. 
John R. Raggazine, Professor, Columbia Uni- 
versity, New York, mm 4 

Chemical: Thomas M. Ware, Executive Vice- 
President, International Minerals & Chemi- 
cal Corp., Chicago, III. 
Porter Hart, Instrumentation Dept., 
Chemical Co., Freeport, Tex. 

Petroleum: John R. Riede, Vice-President, 
Ramsey Engineering Co., St. Paul, Minn. 
J. S. Rearick, President, C. W. Nofsinger, 
Kansas City, Mo. 

Textile: Jack Dillon, Executive Director, Tex- 
tile Institute, Princeton, 

Scientific Laboratory: William A. Wildhack, 
National Bureau of Standards, Washington, 


Dow 


D. C. 
Machine Tools: W. Tandler, President, War- 
ner-Swasey Corp., New York, N. Y. 
Heating & Air Conditioning: Henry F. Dever, 
President, Brown Instrument Division, Min- 

neapolis-Honeywell Reg. Co. 

Paper: Melvin McCreary, Chief Engineer - 
Inst. Research AP & PA, West Virginia 
Pulp and Paper Co., New York 
E. J. Albert, President, Thwing-Albert In- 
strument Co., Philadelphia, Pa. 

Electrical Instruments: Thomas Roy Jones, 
President, Daystrom, Inc., Elizabeth, N. J. 





Lioyd E. Slater 


New Foundation Executive Director 


processing. In 1949 he became man- 
ager of Honeywell’s Food Industry Di- 
vision. Early in 1951 Slater joined Mc- 
Graw-Hill Publishing Co. as midwest 
editor of Food Processing magazine. 
His interest and activity in the instru- 
ment industry helped the company de- 
cide to start a new magazine, Control 
Engineering, serving that field. Slater 
was called to New York in 1954 to 
help launch the new venture as its 
business editor. The following year he 
became managing editor. 

In the past ten years Slater authored 
over 30 articles on instrumentation 
and automatic control, presented 17 
original papers to various technical 
groups, and actively participated in 
society and educational matters across 
the country. Slater is currently pro- 
gram chairman for the Fairfield 
County Section and makes his home 
in Weston, Conn. 


Formed 
Steel: John L. Young, Vice-President, U. 8. 
Steel Corp., Pittsburgh, Pa. 
Nuclear: C. E. Winters, Assistant Director, 


Oak Ridge National Laboratory, Oak Ridge, 
Tenn. 

Civil: Elmer Timby, Vice-President, Howard, 
Needles, Tammen & Bernendorf, New York, 
= 


Raymond E. Olson, Presi- 
Cos., Rochester, 


Process Controls: 
dent, Taylor Instrument 
Bee; me 

Systems: A. F. Sperry, President, Panellit, 

Inc., Skokie, Ill. 

Scientific Instruments: Hugh F. Colvin, Presi- 
dent, Consolidated Electrodynamics Corp., 
Pasadena, Calif. 

Watthour Meters: 
Meter Division, 
Lynn, Mass. 

Valves: Warren H. Brand, Chief Engineer, 
Conoflow Corp., Philadelphia, Pa. 

Components: Dr. Elmer Engstrom, Sr., Exec. 
Vice-President, RCA, New York, N. Y. 


Dr. Robert J. Jeffries, Ass’t. 
Daystrom, Inc., Elizabeth, 


Edwin H. vere og? Manager, 
General] Electric Co., West 


President-Elect : 
to the President, 
N. J 


























| ExecDirector’s Diary 





Membership renewals on the new 
fiscal year basis are coming in fairly 
well. If you haven’t a membership 
ecard which shows a 10/57 or later 
date on your nameplate, you either 
have forgotten to pay the fiseal year in- 
voice we mailed, or we have failed to 
acknowledge your payment by send- 
ing you a new membership card. In 
either event let us hear from you. 

Our hope is that by the time you 
read this Diary, all our members will 
have been converted to a common 
membership year. This will simplify 
the work of the Section Secretaries 
and of the National Office, and your 
cooperation in paying your dues will 
be appreciated at both levels. 

While on the subject of membership, 
I mention again that each member has 
a duty to his instrument friends to 
bring them into the Society. Our Na- 
tional growth has been about 10% per 
year. It is far from matching the 
growth in the sale and use of instru- 
ment products. 

Here are some ways you can help 
increase our rate of membership ex- 
pansion: 


1. Send the National Office the 
names and addresses of your 
prospects. We will mail them 


information about the Society. 
2. Send a copy of the same list 
to your Section Secretary or Sec- 
tion Membership Committee 
Chairman. He will do his part 
to get them to attend the Sec- 
tion meeting and help sign them 
up. 

3. Invite these prospects. to 
join you at the next Section 
meeting, and phone them on the 
day of the meeting to be sure 
they go with you. Introduce 
them to your Section officers and 
particularly to the Chairman of 
your Section’s Membership Com- 
mittee. Be sure they get a mem- 
bership application to sign dur- 
ing the meeting. 


4. Members-at-Large can do 
their part by heading a local 
effort to organize new Sections. 
The National Office will assist in 
mailing literature to the pros- 
pects, and in interesting them to 
help form a local Section. There 
are Many areas where no Sec- 
tions exist, and where the num- 
ber of instrument men makes a 
new Section an ideal service 
project. 


I recognize that a substantial num- 
ber of our members have done and are 
doing what I propose. Without their 
efforts we would not have achieved 
our present growth. My appeal is to 
those who have not shared this effort. 





; 


While size is not our Society's may | 
objective, the fact still remains ; 
when the potential for new mem, 
ship is as great as it is, we should & 
our utmost to bring everyone con. 
nected with the field of instruments. 
tion into our fold. 


There is much being done at the 
National and Sectional level to pre 
vide the kinds of programs, activitig 
and services which will be of value jy 
every instrument man and woman, It 
we do not attract to ISA this grey 
membership potential, it is natu 
that they will seek the Opportunities 
for exchange of know-how in other ¢. 
isting groups or in groups which they 
will newly establish. 


While we cannot expect ISA to & 
“everything to everybody,” we can @& 
pect it to serve the basic interests ¢ 
those men and women identified wih 
instrumentation and automatic ep 
trols, regardless of their occupation o& 
industry. 


Let’s make 1957 the really big yea 
in ISA membership. It is not too late 
for each of us to resolve to sign upat 
least one new member this year. That 
will double our roster! And you will 
be proud of ISA’s growth in size and 


service. 





High-Level ISA Meets Scheduled This Month in Florida 


President Justus T. Vollbrecht has 
slated a series of high-level ISA com- 
mittee meetings during the week of 
Feb. 24, 1957, in St. Petersburg, Fla. 
A similar meeting at the same site last 
year accomplished so much work that 
it was decided to schedule a repeat- 
performance this year. Bob Sheen 
resides in St. Petersburg and has a 
Milton Roy plant there. The local 
Chamber of Commerce has no better 
spokesman than our past-president. 

Groups scheduled to meet during the 
week are: Executive Board; Finance 
Committee; Society Structure and 
Planning Committee; District Vice- 
Presidents; Divisional Vice-Presidents; 
President’s Advisory Board; and Foun- 
dation for Instrumentation Education 
and Research. 

As a new feature of this conference, 
the opening session will orient all at- 
tendees on the organization and plans 
of ISA. While directed primarily at 
the new people on the Foundation for 
Instrumentation Education and Re- 
search, and the President’s Advisory 
Board, it will be perhaps the first time 
that ISA officers have presented, on 
any one occasion, a combined picture 
of the present and future of ISA. The 
materials presented will be recorded 
and published in later issues of the 
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ISA Journal. This will enable mem- 
bers to visualize what is being done 
to increase the services and prestige 
of the Society. Speakers at the brief- 
ing session will be Vollbrecht, Pond, 
Johnston, Baran, Percy, Jeffries, Sla- 
ter, Adler, and Kushnick. 

The conference will also feature the 
second meeting of the newly-organized 
Foundation for Instrumentation and 
Research. 

This Florida conference will alsd 
finalize the reorganization of the 
President’s Advisory Board, with a 
larger group of active members and 
with a great number of challenging op- 
portunities to assist the Society in its 
problems and programs. Chairing this 
Board is Hugh Colvin, president of 
Consolidated Electrodynamics Corp. 

The Finance Committee under Chair- 
man Jack Koch will be wrestling with 
the 1958 budget and other fiscal prob- 
lems. 

Society Structure and Planning, led 
by Phil Sprague, will have a full agen- 
da of long-range organization and 
policy problems that have been re- 
ferred to them by the Executive Board. 

The Executive Board has found its 
business is better accomplished when 
the four Divisional Vice-Presidents 
and nine District Vice-Presidents meet 


as individual groups prior to the com 
plete Executive Board meetings. Each 
of these two groups will discuss prob 
lems and present recommendations for 
action to the Executive Board. Hence, 
the schedule includes separate meet 
ings for the VP’s and then a full meet 
ing of the Executive Board. 

With the full schedule of Conference 
meetings beginning Sunday afternoon 
and running through the mornings and 
afternoons of Monday, Tuesday and 
Wednesday, the chances are that few 
conferees will get any Florida sul 
shine, unless they come earlier or stay 
later than the conference days. 


W. Toney Suffers 
Fatal Heart Attack 


Willard Toney, instrument enginee? 
at Crossett Paper Mills, and an active 
member of ISA’s Chicago Section, died 
of a heart attack on Dec. 16, 1956. 

Mr. Toney was recognized for his 
patented developments in the methods 
of artificially seasoning lumber and 
his knowledge and skill in pulp 
paper mill instrumentation. 
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Technical Sessions 


Models 


Wednesday — April 10, 1957 
SESSION I— 10:00 A.M. 
Keynote Address—Speaker of national promi- 
nence in field of nuclear instrumentation 
SESSION II — 1:30 P.M. to 3:30 P.M. 
r Instrumentation 
Instrumentation of Brookhaven Medical Reac- 
= Kenneth H. Kline, Daystrom Instruments, 


Nuclear Instrument Design Considerations for 
Power — R. L. Ritenour, Westinghouse 


Electrie Co. 
Instrumentation and Control of the Oak Ridge 
Research Reactor, W. F. i 
F bang F. Mruk, Union Carbide 
SESSION III — 1:30 P.M. to 3:30 P.M. 
Industrial Instrumentation 
Instrumentation of aD amg ag Plant for the 
or Test, R. K. Adam d 
C. 8. Lisser, Oak Ridge National Tp arta 
fer —s Non-Destructive 
» vonn ° ° i 
ois: y Ag n du Pont de 
Aspects of Instrumentation for Processing with 
Energy, J. G. Lewis, University of 





Thursday — April 11,1957 


Instruments Maintenance Clinic — 9:00 A.M 
ay A.M., 10 :30 to 11:15. Clinie will 
held on the Exhibit floor. Binders will be 
provided to hold literature distributed by par- 
ing companies. Certificates will be 

given all registrants with 100% attendance. 


SESSION IV —9:00 A.M. to 12:00 Noon 


Basic Problems in Nuclear Instrumentati 
Materiais fer Consrtuction of Radiation p= 
ee” E. See Day, Jr., General Electric 


Instrumentation and Control of In-Pil 
Pumped Solution Loop, J. A. Russell, Jr. Un. 
ion Carbide Nuclear Co. dicnsergacterr cts 

ma-Ray Densit ter and C 





tra- 


SESSION V—9:00 A.M. to 12:00 Noon 


Health Physics Radiation Instrumentation 
Constant Air Monitoring, John N. Wilson, E.I. 
luPont de Nemours & Co., Ine. 
mel Air Monitoring, E. M. Pollock, 
Instrument Co. 
~~ Instrumentation and Problems Encoun- 
in the University of Florida Nuclear Pro- 
Florida Richard M. Collier, University of 
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SESSION VI — 1:30 P.M. to 3:30 P.M. 
Univorsity Nuclear Instrumentation Program 
pamtion Critical Reactor, Dr. Walter H. 
ral Nuclear Emgineering Corp. 
tation for the Sub-Critical Assem- 








Nuclear Reactor Simulator for Training, 











a . F. Fagen, University of Florida 
+ Schwartzenberg, Leeds & Northrup Co. 











1957 


field of nuclear instrumentation. 


Techniedl sessions of the conference will give registrants 
aclear picture of current advances in the technology of in- 
strumentation and control of nuclear processes, design de- 
yelopments, and uses of nuclear instruments. 


A prototype sub-critical reactor, approximately one-third 
the size of the one at the University of Florida will be 
demonstrated and operated. Other scale models will be ex- 
hibited of the chemical plant associated with the homogen- 
ous reactor at Oak Ridge, the Brookhaven Medical Reactor, 
and the Oak Ridge Graphite and Homogenous Reactors. 


n 
» Dr. Eric A. Farber, University of 


Maintenance Clinic 


} p Plans Set for Nuclear Conference and Industrial Exhibit 


The use of instrumentation in the nuclear industry will be the general theme of 
ISA’s National Nuclear Instrumentation Conference. The Third Southeastern Regional 
Exhibit, to be held simultaneously, will be general in scope. Both will be held April 
10-12, 1957, at the Hotel Atlanta-Biltmore, Atlanta, Ga. 
preparation, this Conference will be the most imposing production ever staged in the 
Programming by the Nuclear Industry Division. 


Climaxing nearly a year of 


A Maintenance Clinic has been scheduled during the 


Plant Tours 


mornings of Thursday and Friday, April 10-11. 
be staged on the exhibit floor. 


Classes will 


Guided tours to Lockheed Aircraft Corp. and the Com- 
puter Center of Georgia Institute of Technology are planned. 


Ladies Program 


Friday — April 12, 1957 


Instru ts Maint Clinic — 9:00 A.M. 
to 10:45 A.M., 10:30 to 11:45 A.M. 


SESSION VII — 9:00 A.M. to 12:00 Noon 


Reactor Instrumentation 
Detector Design Studies at Argonne National 
Laboratory, S. G. Kaufmann and F. Kirn, Ar- 
gonne National Laboratory 
All Electric Control of Steam Generators for 
Nuclear Power Plants, M. J. Kimbel!l and S. F. 
Luna, Westinghouse Electric Co. 
Shippingport Reactor Instrumentation, T. R. 
Williamson, Burns & Roe 


SESSION VIII— 9:00 A.M. to 12:00 Noon 
Nuclear Instrumentation in the Medica] Field 
Measurement of Low-Level Gamma Activity 
in the Human Body, R. L. Schuch, Los Alamos 
Scientific Laboratories 

Medical Scintillation Spectrometer, Craig Har- 
ris, Oak Ridge National Laboratories 
Microscopy in Radioactive Waste Treatment 
by Dilution, Dr. James B. Lackey, University 
of Florida 


NUCLEAR INDUSTRY .DIVISION 
PROGRAM COMMITTEE 
J. Weil, University of Florida, Division Di- 


rector 
W. J. Ladniak, Daystrom Instrument, Chair- 





man 
J. A. Dever, Minneapolis-Honeywell Regulator 


0. 
E. P. Diehl, Genera] Electric Company 


313 Sixth Avenue, Pittsburgh 22, Pa. 


(includes copy of the Proceedings) 
Instruments Maintenance Clinic 


I am enclosing $ 


Others may be scheduled. 


A sight-seeing tour ef the dogwood blooms and a spring 
fashion show are two features of the ladies program. Ladies 
may register at the Atlanta-Biltmore Hotel. 


R. Johnson, U. S. Atomic Energy Commission 

J. R. Mahoney, Union Carbide Nuclear Co. 

E. M. Pollock, The Victoreen Instrument Co. 

General Chairman: M. A. Dailey, Rittelmeyer 
& Company 

Registration & Hospitality: T. W. Waldrop, 
Republic Meter Co. 

Technical Sesisons Properties: J. M. Spurlock, 
Georgia Institute of Technology 

Publicity: D. M. McRae, Rittelmeyer & Co. 

Eee R. W. Freeman, W. K. Stallings 


Ladies Program: Mrs. J. Barker 

Social] Hour: J. Barker, Taylor Instrument 
Companies 

Plant Tours: P. Lankford, Southern Natural 
Gas Co. 


GENERAL INFORMATION 


All hotel reservations should be made with 
the ISA Housing Bureau, 912 Rhodes-Haverty 
Bldg., Atlanta 3, Ga. 

A social hour on Thursday evening, April 
11, will be held at the Atlanta-Biltmore’s Crys- 
tal Terrace. Admittance will be free to all 
exhibit or conference registrants. 





ADVANCE REGISTRATION FORM 


All admission tickets and badges will be held for your arrival at the Conference. 
Instrument Society of America, Director of Technical Programs 


Please register me for the functions I have checked. 
National Nuclear Instrumentation Conference 


Company Purchase Order No. ——__ 
(Make checks or money orders payable to INSTRUMENT SOCIETY OF AMERICA) 


For Exhibit information contact Fred 
J. Tabery, Exhibit Manager, 3443 So. 
Hill St., Los Angeles 7, Calif. 
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4/10-12 $5.00 1 $8.00 2) 


4/11-12 3.00 () 5.00 0 
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YOUR NAME POSITION 
COMPANY — 

ADDRESS 

CITY ZONE STATE 











ee SS Se Ss ee eS eee 






Would you like to be listed as a Member of ISA’s Nuclear Industry Division: Yes___No___ 
Would you accept an appointment to a Nuclear Instrumentation Division: Yes____No____ 
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Neil M. Blair C. Van Rensselaer R. E. Wendt J. Groenewegan 
Panellit Hewlett-Packard W estinghouse Shell Chemical 


Eight Chairmen Appointed 
to Head New ISA 
Technical Division Committees 


A. R. Aikman John J. Ward 
Schlumberger duPont 
To provide wide coverage at all phases of instrumentation wegen serves on the instrument class advisory committe 
technology, ISA has created eight Technical Division Com- of the Los Angeles Harbor Junior College and was recently 
mittees. These committees will supplement the activities responsible for selection of a curriculum for a new technical 
of the new Industries Division (see page 509 December high school in that area. 


issue, and pages 34-35 January issue). 

Committee efforts will include publishing of permanent 
contributions to the instrumentation and control art, pro- 
gram direction for the Annual ISA Conference, and pro- 
gramming individual specialized conferences. 

The Technical Division Committee Chairmen, whose 


ional Vice-President John Johnston, Jr., of E. I. duPont 
de Nemours & Co., Inc., with Executive Board approval. 


Neil M. Bair, Steering Committee Chairman. Mr. Bair is stress analysis and high-speed photography.” 
currently vice-president of Panellit Service Corp., a recent- 
ly-formed subsidiary of Panellit, Inc., Skokie, Ill. He re- T. C. Wherry, Analysis Instrumentation Committee Chair 
ceived an AB degree in mathematics from Central Col- man. Mr. Wherry is assistant branch manager in the it 
lege, Fayette, Mo., and served in England and France dur- strument and equipment branch of Phillips Petroleum Co, 
ing World War II as an Air Force meteorologist, attaining Bartlesville, Okla. He is in charge of all personnel em 
the rank of Major. After the war he attended MIT and re- gaged in instrument activity, including a wide range ot 
ceived an electrical engineering degree. Prior to joining instruments using ultraviolet, infrared, refractive index, 
Panellit in 1951, Mr. Bair was employed by the Bristol Co. dielectric constant and other techniques aimed at increas 
ing efficiency of pilot plants and full-scale operations. Mr. 
Cortland Van Rensselaer, Instrument Electronics Commit- Wherry holds BS degrees in both chemical and electrical 
tee Chairman. Mr. Van Rensselaer is domestic sales man- engineering from Kansas State College. 
ager at Hewlett-Packard Co., Palo Alto, Calif., and holds an 
AB degree in electrical engineering and an MBA degree A. R. Aikman, Feedback Control Systems Committee Chait 
from Stanford University. During 1956 he was appointed man. Mr. Aikman is engaged in technical and market de 
as Deputy Director of the Scientific, Motion Picture, and velopment of industrial instrumentation at Schlumberger 
Photographic Products Division, Business and Defense Serv- ‘ Well Surveying Corp., Ridgefield, Conn. He was born in 
ices, U. S. Department of Commerce. This year Mr. Van England and graduated from the University of Glasgow, 
Rensselaer is serving as director of the West Coast Elec- Scotland, with a degree in physical chemistry. Prior to 
tronic Manufacturer’s Assn. entering the U. S. in 1954, Mr. Aikman was employed at 
Imperial Chemical Industries, Ltd., London, working 
R. E. Wendt, Data Handling and Computation Committee dynamics of instruments and processes, and system design. 
Chairman. Mr. Wendt holds a BS in electrical engineering His contributions to frequency response theory are it 
from the University of Louisville and an MS from the cluded in “Frequency Response,” published by MacMillen 
University of Illinois. He taught electrical engineering at & Co. in 1956. 
the latter University until 1951 when he joined the analog 
computer laboratory of Westinghouse, East Pittsburgh, Pa. John T. Ward, Measurement and Control Committee Chait 
Mr. Wendt is now at the Westinghouse headquarters manu- man. Mr. Ward is senior instrument engineer in the desigt 
facturing laboratory doing work on applications of com- division of the engineering department at E. I. duPont de 
puter techniques to control functions. Nemours & Co., Inc., Wilmington, Del. He holds a BS im 
chemical engineering from the University of Illinois. Fok 
J. OC. Groenewegen, Instrument Installation, Operation and lowing graduation he joined the U. S. Rubber Company’ 
Maintenance Committee Chairman. “Jake’’ Groenewegen is Synthetic Rubber Division as an area engineer. He late? 
employed at Shell Chemical Corp., Torrence, Calif., and is joined Upjohn Co. as an instrument engineer and wa 
an active member of ISA and the Southern California Meter associated with Panellit as a project engineer before going 
Assn. He is a past-president of the latter. Mr. Groene- with duPont. 
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D. J. DeMichele, Physical and Mechanical Measurements 
Committee Chairman. Mr. DeMichele has been with the 
General Electric Co. since 1941, engaged in measurements 
and development of special vibration pickups and trans 
ducers. He has also been active in development of high 
. : : : cay temperature strain gages for jet engines and other applica 
biographies appear on this page, were appointed by Divis- tions. In 1948 Mr. DeMichele received the General Electric 
Coffin Award, part of which reads: “In recognition of his 
meritorious work in the measurement of dynamic mechani- 
cal qualities, especially in the field of vibration impaet, 


D. J. DeMichele T. C. Wherry 
General Electric Phillips 
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> A New Approach 


to the Annual ISA Conference 


by Herbert S. Kindler, Director of Technical Programs, Instrument Society of America 


A bold experiment has been proposed to stimulate broader 
interest in the Annual Conference. This proposal has been 
formulated by the Steering Committee’ and the Technical 
Division Committee Chairmen for Executive Board ap- 


proval. 


An Analysis 


The technical level of last year’s Annual Conference was 
exceptionally high, but attendance was moderate to poor. 
Of the 30,449 persons who registered for the Exhibit, only 
2014 attended the Conference (Technical Sessions, Work- 
shops and Clinics). Among the theories advanced for the 
low ratio of Conference to Exhibit attendance is the fact 
that Sessions were primarily addressed to the specialist. 
The specialist and non-specialist alike have faced the fol- 
lowing obstacles in learning how to adapt special techniques 
to their own needs. 

(1) Terminology used in the various specialities have 
varied widely. 

(2) Many papers have offered specific solutions to par- 
ticular problems without suggesting the broader signifi- 
cance. 

(3) Papers were generally grouped according to similar- 
ity of subject matter. This method of grouping does not 
take into account the character of the audience. For ex- 
ample, an audience for abstract theories of a subject might 
be most apathetic to maintenance problems on the identical 
subject. 


The Proposal 


The proposed conference objective is an integrated pro- 
gram designed to offer a broad view of the state of instru- 
mentation, recent outstanding contributions, and projected 
trends. 

To implement this objective, a unifying theme for the 
Cleveland Conference, “Instrumentation For Systems Con- 
trol,” has been proposed. To logically develop and use the 
central theme, each paper will be preplanned? before in- 
Vitations are extended to authors. The bases for selecting 
speakers will be recognized knowledge of the outlined field, 
command of a broad viewpoint, and ability to deliver a 
stimulating paper. 

Another means by which the Steering Committee intends 
to make the conference more useful is by grouping papers 
by the following criterion: Papers presented at any one 
session shall be at a level consistent with the expected 
audience. To assure the success of this criterion, the Steer- 
ing Committee has proposed that the conference week be 
divided as follows: 

First Day: Introduction, terminology, development, and 

Significance of the conference. 

Second Day: Theory, research, and development. 

Third Day: Application and performance. 

Fourth Day: Economic justification. 

Fifth Day: Where-are-we and where-are-we-going. 

By attending all sessions, an excellent insight can be ac- 
quired into the state of instrumentation as viewed in rela- 
tion to the provocative concepts of systems engineering. 
If an attendee’s time must be rationed, those sessions most 
akin to one’s interests can be readily predetermined. 


February 1957 





Members of the Technical Division Steering Committee at 
work during a meeting in Chciago, Jan. 10, 1957, are (left 
to right): Chairman Neil M. Blair, ISA Director of Techni- 
cal Programs H. S. Kindler, K. V. Kratochvil, Howard C. 
Roberts, Technical Division Vice-President John Johnston, 
Jr., Philip Fleming, and Paul Knaplund. A meeting on the 
following day of the Technical Division Committee Chair- 


man was attended by Johnston, Blair, Kindler, Fleming, 
Kratochvil, D. J. DeMichele, H. F. Rondeau, J. T. Ward, and 
R. E. Wendt. Photograph of this meeting did not turn out 
well enough for publication. During the two meetings a 
proposed pattern was formulated for the Cleveland Show. 


Possibly the best advantage of covering the whole field 
of instrumentation, using a single focal point, is the likeli- 
hood that each attendee will find the germ of an idea which 
he may apply to his own specialty. 

It might well be asked where the specialist will hence- 
forth obtain the detailed information which is also recog- 
nized to be extremely valuable. To accommodate this 
important need, the Technical Division plans specialized 
conferences in specific areas. For instance, the Analysis 
Instrumentation Committee will hold two such specialized 
conferences this year, one on “Instrumental Methods of 
Analysis,” and the other on “Gas Chromatography.” Typi- 
cal examples of specialized Industries Conferences are the 
“National Nuclear Instrumentation Conference,” by the Nu- 
clear Industry Division, and the “National Flight Test 
Symposium,” by the Aeronautical Industry Division. 

To round out the Annual Conference program in Cleve- 
land, in addition to the integrated Technical papers on the 
“systems” theme, there will be presentations of certain 
Industry Divisions, a Management Sy .posium, a Data 
Handling Workshop, a Maintenance Clinic, a Computers 
Clinic, and an Analytical Instruments Clinic. 

It is earnestly hoped that this proposed program will be 
attractive to a far larger group than in the past. Any com- 
ments or suggestions relative to the proposals described 
will be appreciated and may be directed to the attention of 
the author. 


Foctnotes 


Members of the Steering Committee are Technical Division Vice-Presi- 
dent J. Johnston, Jr., DuPont; Chairman N. M. Blair, Panellit Service 
Corp.; P. M. Fleming, DuPont, J. J. Kelly, Panellit Service Corp.; P. W. 
Knaplund, IBM: H. C. Roberts, Univ. of Illinois; T. C. Wherry, Phillips 
Petrol. Co. 

2) The Technical Division Program Coordinator 
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Pittsburgh Section Announces Seventh Conference 
on Instrumentation for Iron and Steel Industry 


Experts on instrumentation in the 
field of iron and steel making will 
gather at the Hotel Roosevelt, Pitts- 
burgh, Pa., on March 26-27 for the Sev- 
enth Annual Conference on Instrumen- 
tation for the Iron and Steel Industry 
sponsored by ISA’s Pittsburgh Sec- 
tion. 

Papers will be read in two morning 
and two afternoon sessions. Titles of 
sessions and papers to be presented 
are: 

Morning Session—March 26 


General Steel Mill Instrumentation 

Temperature Measurement and Control 
on Soaking Pits with Metallic Re- 
cuperators, R. L. Sigl, Detroit Steel 
Corp., Portsmouth, Ohio. 
Special Automatic Valves for the Steel 
Mills, G. A. Colton, Golden-Anderson 
Valve Specialty Co., Pittsburgh, Pa. 
Telemetering and Remote Control for 
Small Distribution Systems, D. K. 
Ruth, Manufacturers Light and Heat 
Co., Pittsburgh, Pa. 


Afternoon Session—March 26 
Instrumentation for Blast Furnaces 
Automatic Stove Changing, A. J. Kar- 
on. Koppers Co., Inc., Pittsburgh, 


a. 

Oxygen in Blast Furnaces, R. A. 

a Weirton Steel Co., Weirton, 
. Va. 


Instrumentation for a Sintering Plant, 
A. A. Latowski, Koppers Co., Inc., 
Pittsburgh, Pa. ° 

Split Wind on Blast Furnaces, J. S. 
Fraser, U. S. Steel Corp., Duquesme, 
Pa. 


Morning Session—March 27 


Automation for Strip Steel Processing 
The Use of Computers and Data Pro- 
cessing Equipment in the Steel In- 
dustry, O. E. Orbom, Allegheny Lud- 
lum Steel Corp., Brackenridge, Pa. 
Instrumentation of the Continuous Gal- 
vanized Lines at Ashland, W. E. Hand, 
Armco Steel Corp., Ashland, Ky. 
Edge Position Control for the Steel In- 
dustry, F. J. Markey, Askania Regu- 
lator Co., Chicago, III. 

An X-Ray Thickness Gage for the 
Electrolytic Tin Line, R. R. Webster, 
Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 


Afternoon Session—March 27 


Controls for Modern Steel Melting 
The Vacuum Melting Process, Dr. E. 
G. Vogt, Universal Cyclops Steel 
Corp,. Bridgeville, Pa. 
Instrumentation in Vacuum Melting, 
Dr. L. C. Hicks, Allegheny Ludlum 
Steel Corp., Brackenridge, Pa. 
Closed Circuit Television in the Steel 
Industy, George Dykeman, U. S. Steel 
Corp., Monroeville, Pa. 
Instrumentation on the Pilot Open 
Hearth, J. H. Richard, U. S. Steel 
Corp., Monroeville, Pa. 

For more information contact Fred 


D. Marton, 845 Ridge Ave., Pittsburgh 





Information Retrieval 


Symposium Scheduled 


The School of Library Science at 
Western Reserve University, in con- 
junction with its Center for Documen- 
tation and Communication Research, 
will sponsor, on April 15-17, a demon- 
stration on systems for organization, 
storage, and retrieval of recorded in- 
formation as well as a symposium on 
information-handling problems and 
techniques. 

The Council on Documentation Re- 
search, a group formed by represen- 
tatives of organizations in government, 
industry, and education for stimula- 
tion of effective cooperation among 
those who produce, organize and use 
information of all types, will co-spon- 
sor. Cortaet J. H. Shera, School of 
Library Science, Western Reserve Uni- 
versity, Cleveland 6, Ohio. 





1956 TELEMETERING 
PROCEEDINGS 
AVAILABLE 


The 1956 National Telemetering Pro- 
ceedings are now available at the ISA 
National Office, 313 Sixth Avenue, 
Pittsburgh 22, Pennsylvania. 


These Proceedings include the latest 
data processing telemetering systems, 
components and equipment. 


Prices are $2.50 to ISA members and 
$3.50 to non-members. 
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Philadelphia to Host 
1957 Nuclear Congress 


The 1957 Nuclear Congress at Phila- 
delphia’s Convention Hall, March 11- 
15, will consist of these five major ele- 
ments: Second Nuclear Engineering & 
Science Conference; International 
Atomic Exposition; Fifth Hot-Labora- 
tories & Equipment Conference; and 
Fifth Atomic Energy in Industry Con- 
ference. 

The Congress is sponsored by 20 en- 


gineering societies and will include 
over 200 technical papers covering 
more than 40 major topics. Instru- 


ments will be featured during a panel 
session on standards for the nuclear 
industry on March 12. Reactor In- 
strumentation Development is the title 
of a session on March 13. Contact Ex- 
position Office, 304 Architect’s Bldgz., 
Philadelphia 3, Pa. ¥- 





Military Automation 
Exposition Scheduled 

The first Military Automation Ex- 
position will be held in New York 
City’s Trade Show Building, March 
18-21. Exhibitors will be _ chiefly 
makers and suppliers of components, 
subassemblies and equipment used by 
the military or contractors to military 
specifications. 

Nearly half of the equipment ex- 
hibited is expected to be electronic. 
Instrumentation will be emphasized. 
General handling of the exposition will 
follow that of the Third International 
Automation Exposition last November 
in the same building. For information 
contact Richard Rimbach Associates, 
845 Ridge Ave., Pittsburgh 12, Pa. 





N. California Section 
Symposium and 


“New Electronic Develop 
the Field of Measurement and 
is the topic of a Symposium and 
hibit started this year by ISA’s 4 
ern California Section. It will be} 
May 13-14 at the Hotel © 
Berkeley, Calif., and will augment the 
annual “Manufacturer’s Night” Dro 
gram at which manufacturers ¢ 
the latest instrumentation equi 

The Symposium papers will 
phasize the uses and trends of appi 
electronics in instrumentation, ¥ 
Maintenance Clinic will also be haw 
Contact H. E. Hallikainen, Hallikaj 
Instruments, 1341 Seventh St., Bey 
ley 10, Calif. 





















Cincinnati Section Slate 
Exhibit and Symposiug 


R. A. Scheffer, president of the G 
cinnati Section, announced that play 
are being made by that group forg 
two-day symposium and exhibit on May 
23-24, 1957. 

Although plans are not yet finalized, 
Mr. Scheffer estimated there will hk 
approximately 90 exhibits. The sym 
posium will be operated in two seps 
rate parts. The first will be a seria 
of lectures slanted toward process and 
development. The second series Will 
deal with research and development a 





well as application-type instruments 
tion. 

For more information contact R.A | 
Scheffer, 613 Maple Dr., Reading 1i, 
Ohio. 





IRE Electronics 
in Industry Meeting 


The Institute of Radio Engineers 
have scheduled their first conference 
on “Electronics in Industry” at the 
Illinois Institute of Technology, Chi 
cago, April 9-10. The following are 
eight of the many papers to be pre 
sented during the four sessions of the 
two-day meeting: 


Basic Instrumentation, W. A. Wild 
hack, NBS 

Communication Problems Between In- 
struments, Controls, and Man, H. B. 
Ziebolz, Askania Regulator Co. 
Principles and Techniques for Direet- 
Reading Digital Transducers, Waldo 
K. Kliever, consultant, Cleveland 
Process Monitoring by Dielectric Con- 
stant, Wilfred H. Howe, The Foxboro 
0, 


Co. 

Application of Magnetic Amplifiers in 
Industrial Instrumentation and Cen- 
trol, W. A. Geyger, Naval Ordnance 
Laboratory 

Automatic Card Programmed Control 
of Reversing Rolling Mills, E. H. 
Browning, Westinghouse Electric Corp. 
New Aspects of Nuclear Instrumenta- 
tion in Industrial Electronics, N. C. 
Anton, Anton Electronic Laboratories, 


Ine. 

Application of Analog Computer Tech- 

niques to Control System Design, 

Goggio, Tammen and Denison, Inc. 
For information contact Dr. Eugene 


Mittelmann, 549 Washington Ave, 
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Two members of the Wayne County Section receive 


a 


certificates of award for their entries in the New 
ideas in Instrumentation Contest from Section Presi- 
dent Carl Zinn (center) during a meeting in December. 
Robert Karr (left) won first-place in the process class 
for his floating-ball dead weight tester while Russell 
Fisher (right) captured second place in the same class 
for a flexible temperature contro! system. 





New Jersey Section Announces 


Annual Symposium Program 

“Process Fluid Analyzers” will be the theme of the New 
Jersey Section’s Ninth Annual Symposium to be held April 
2 at the Hotel Essex House, Newark, N. J. 

Warren Jones, symposium chairman, said emphasis will 
be placed on the use of speakers representing users of 
analyzers: Jones also said his committee hopes to present 
the latest reports on what analyzers of various types are 
doing for purchasers in the petroleum, petro-chemical and 
chemical industries. The tentative program: 


MORNING SESSIONS 
Introduction and Discussion of Analyzers, H. J. Noebels, Beckman In- 
struments, Inc. 
Design of Sampling Systems for Stream Analyzers, E. A. Houser, Beck- 
man Instruments, Inc. 
Refractive Index and Dielectric Constant Measurement, T. C. Wherry, 
Phillips Petroleum Co. 


AFTERNOON SESSIONS 
eeeteetytie Hygrometers, F. A. Keidel, E. I. du Pont de Nemours & Co., 
ne, 
Plant Stream Gas Chromatography, S. Spracklin, Union Carbide & 
Carbon Chemical Co. 


Infrared Analyzers, Dr. R. Wall, Monsanto Chemical Co. 
Mass Spectroscopy, M. Gernand, Esso Standard Oil Co. 


EVENING PROGRAM 
Development of Analyzers, V. Hanson, E. I. du Pont de Nemours & Co., 
ne, 
Eye to the Unknown film presentation 
re of Analyzers discussion, Consolidated Electrodynamics Corp. 
For more information contact Warren Jones, 133 Tulla- 
more Rd., Garden City, N. J. 


Richland Section Announces 


Start of Education Series 


The Richland Section began an education series on 
Jan. 29, 1957, which will cover these six phases of in- 
strumentation: thermometry, electrical primary elements, 
flow Meters, radiation detection devices, mass spectrometry, 
and data handling. 

Each topic will be covered in two or three evening ses- 
sions during the coming months. These sessions, being 
held at the Richland Public Library, will include demon- 
stration and discussion periods as well as lectures. 
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rienry S. Black, (right) president of the North Texas 
Section, presents S. V. Preskitt with a certificate of 
award for his prize-winning mechanical integrator 
(center) that won second prize in the data handling 
class at the New ideas in Instrumentation Contest. 
The contest was run in conjunction with ISA’s An- 
nual Show last September. Mr. Preskitt is a member 
of the North Texas Section. 








Washington Section Marks Tenth 
Anniversary as Member of ISA 


At a meeting on December 17 attended by many charter 
members, the Washington Section celebrated its tenth anni- 
versary as a member of ISA. Prior to joining ISA the 
group was known as the Washington Instrument Society. 


Among the charter members present were: Owen C. 
Fairchild, past national president; William A. Wildhack, 
past national president and secretary; Dr. W. G. Brom- 


bacher, past national secretary; Robert G. Quick, past presi- 
dent of the Washington Section and presently national 
delegate for the Richmond-Hopewell Section; and Ernest 
A. Capelle, past president of the Section and currently 
its national delegate. 

E. A. Adler, District II vice-president, addressed the 
anniversary meeting and described plans of ISA from both 
the national and district levels. 





New officers of the South Bend Section are (left to 


right): Lathan E. Baker, vice-president; Harry Mc- 
Kinney, Jr., treasurer; Lloyd W. Crawford, secretary; 
and Cari R. Wiley, president. They were elected in 
December and took office Jan. 1, 1957. 
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Perwoual Yotes 


The most interesting thing to most people — is other people 











Louis G. Good 


Panellit Service 


John E. Kearns 
Bristol 


The Bristol Co., Waterbury, Conn., 
sends word that John E. Kearns has 
been named manager of a new district 
sales office at San Francisco. Kearns, 
a member of the Connecticut Valley 
Section, has been in the application 
engineering department at the home 
office. 


x k * 


Appointment of Louis G. Good as 
manager of the contracting division of 
Panellit Service Corp. was announced 
last month by Neil Blair, vice-presi- 
dent and general manager. Mr. Good, 
a member of the Chicago Section, will 
be responsible for the design and com- 
plete field installation, test and cali- 
bration of instrumentation systems 
and data reduction systems. 


ee 2° 


Dr. Bela K. Erdoss, a Member at 
Large of ISA, has been elected Presi- 
dent of The Korfund Co., Inc., Long 
Island City, N. Y., manufacturers of 
vibration, shock and noise control 
products. Dr. Erdoss was formerly 
professor of fluid dynamics and direc- 
tor of the Fluid Dynamics Laboratory 
at Stevens Institute of Technology. 


x k * 


George D. Williams, a member of 
the Boston Section has been named 
manager of Bailey Meter Company’s 
Boston district office succeeding P. T. 
Reuter who died last October. 


¢ The Boston Section announced the 
following officers for 1957-58: N. B. 
Nichols, Raytheon Mfg. Co., presi- 
dent; R. Hutchinson, W. S. Rockwell 
Co., vice-president; D. Ziedelis, Leeds 
& Northrup Co., treasurer; and W. J. 
Kennedy, Stone & Webster Engineer- 
ing, secretary. 
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George D. Williams 
Bailey Meter Co. 


Dr. Bela K. Erdoss 
Korfund Co. 


Rodney Hunt Machine Co., Orange, 
Mass., announced appointment of 
Process Sales Co., headed by L. P. 
Skinner, Jr., with offices in Beaumont, 
Tex., as representatives for Rodney 
Hunt process equipment. Skinner is 
a member of the Savannah River Sec- 
tion. 


= *& ® 


T. E. Bradley, a member of the 
Cincinnati Section, has been named 
manager of new offices opened in 
Kansas City by Leeds & Northrup Co., 
Philadelphia. He previously managed 
L&N’s Cincinnati office. 


Eric A. Bianchi has been appointed 
vice-president in charge of engineer- 
ing and Paul Wing, Jr., has been pro- 
moted to chief engineer of Mason- 
Neilan, Division of Worthington Corp. 
Both men are “veterans” in length of 
service with the firm and are mem- 
bers of the Boston Section. 


x * * 
é 


Appointment of Frederick M. Rut- 
ledge as manager of project engineer- 
ing of the Hays Corp., Michigan City, 
Ind., has been announced by Phil 
Sprague, Jr., executive vice-president 
of the firm. Rutledge is a member of 
the South Bend Section. 


* Lyle Eige, Fisher Governor Co., 
used slides to illustrate various types 
of control valves and actuators at the 
December meeting of the Rochester 
Section. His remarks were well re- 
ceived and stimulated a lively discus- 
sion during a question and answer 
period that followed. 














L. P. Skinner 


T. E. Bra 
Process Sales - 


Leeds & Northrup 





Charles F. Woods 


Minneapolis-Honeywell 


Norman Bercuson 
Fisher Governor 


Charles F. Woods, a member of the 
North Texas Section, has been ap 
pointed western sales manager fo 
the Valve Division, Minneapolig 
Honeywell Regulator Co. He wil 
make his headquarters in M-H’s Dak 
las. Woods was formerly industria 
sales manager at Dallas. 


ee. ® 


The Fischer Governor Co., Marshal 
town, Iowa, announced the appoint 
ment of Norman Bercuson as 
representative in Manitoba, Canada 
Bercuson is a member of the Montreal 
Section. This office, located in Wit 
nipeg, is known as Mechanical Valve 
and Engineering Specialties. 


es. «4 


J. E. Altimier, recording secretaty 
of the Savannah River Section has r& 
signed from the DuPont Co. and ate 
cepted a post with Panellit Servite 
Ccrp. at the Tidewater Oil Refinery 


* Philip E. Ohmart, president of OF 
mart Corp., discussed application 
radioactivity density gages to proces 
measurement and control at the De 
cember meeting of the Sava 
River Section. The 45 members wht 
attended also heard various commit 
tee reports. 
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. Fifty-five members of the Seattle 
toured the new Shell Oil Co. 
refinery at Anacortes, Wash., Dec. 15, 
1956. J- H. McCarthy, of the host 
discussed development of instru- 
ments for oil exploration and refinery 
processes. The group also saw a 
movie covering the process of crack- 
ing crude oil into petroleum products. 


+ Philip Ewald, a professor at the 
Univerrity of Tennessee, spoke on 
“Textile Instrumentation” at the Jan- 
uary meeting of the Oak Ridge Sec- 
tim. This was the Section’s 114th 


meeting. 


+ “Blectroenceplography” was the 
mouthful that titled a talk by Dr. 
Charles E. Henry, of the Institute of 
Living and the Hartford Hospital, at 
the December meeting of the Con- 
necticut Valley Section. EEG (abre- 
yiated) means the science of brain 
wave measurement. 


* D. Noel Obenshain, project leader 
in charge of engineering and design 
of the Luke Research Laboratory, 
West Virginia Pulp & Paper Co., was 
principal guest at the Cumberland 
Section’s January meeting. He con- 
ducted a round-table discussion of 
“The Industrial Instrument Service 
Manual.” 


}new members 








ASHTABULA: V. W. Bogue, J. W. Thornhill 

BOSTON: W. E. Riley 

CENTRAL ILLINOIS: L. C. Knockel, B. 
Madison, G. S. Rosenberg 


CHICAGO: H. A. Bott, E. C. Thompson, R. R. 
Vernon 


CLEVELAND: G. P. Grant, Jr. 
FAIRFIELD COUNTY: C. B. Haughton, Jr. 
HOUSTON: R. H. Colvard, J. Hulett, W. A. 
Morgan, J. M. Smith 
LES: J. Price, C. F. Schmidt, H. 


MOJAVE DESERT: L. A. Anderson, T. G. 
Crosby, J. G. Laughlin, Jr., J. B. Lawson, 
R. D. Rietzke, R. G. Seaman, L. E. Wood 

NEW JERSEY: R. Gordon, W. F. Williams 

MASCARA FRONTIER: P. L. Sprowl, J. R. 


PITTSBURGH: J. G. Chilcoat, J. K. Munhall 
UE ISLE: R. G. Beanlamd 


ROCHESTER: R. C. Bailey 

SAN DIEGO: Dr. D. C. Kalbfell 

SEATTLE: H. J. Ward 

TULSA: R. A. Broding 

TWIN CITIES: A. A. Burzlaff, D. R. Larson 
ASHINGTON: M. D. Bowers 

WICHITA: J. Cheek, H. G. Swift 

ay VALLEY: H. J. Morgan, R. E. 

MONTREAL: F. Bettman, J. Chmielinski, G. 
Despardi, S. A. Dick, R. Gilmour, A. T. 
Isaacs, J. Gaudel, W. D. McQuitty, G. F. 


MUSCLE SHOALS: H. A. Enfield, V. A. Snow 
JERSEY: J. H. Beardsley, R. T. Cham- 
bers, E. Donath, R. W. Ellison, B. A. 
A R. N. Harvey, C. W. Hunter, Jr., 
: J. Keyes, J. M. Lindsay, E. C. Meiele, 
. A. St. Onge, S. Salowe, W. A. Sternad 
ORLEANS: J A. Allen, V. R. Hawks 
YORK: E. A. Blomqvist, J. C. Crown- 
Eau W. C. Degan, J. J. DeMatteis, E. S. 
ton, A. J. Galka, S. Garwood, J. J. 
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¢ E. L. Fish, Lockheed Aircraft Corp., 
spoke on “New Flight Test Instru- 
mentation” at the January gathering 
of the Los Angeles Section. His talk 
covered a new optical instrumentation 
technique known as colored Schlieren 
photography. 


* P. F. Gilmore, Taylor Instrument 
Companies, spoke on “Process Instru- 
ment Control” at the December meet- 
ing of the South Texas Section. The 
Section announced it is planning a 
series of instrument courses to be held 
at Del Mar College. 


* New officers of the Permian Besin 
Section are: Ronald L. Geer, president, 
Shell Oil Co.; E. L. Stearns, vice-pres- 
ident, Reef Fields Gasoline Corp.; 
Thomas Lindsey, membership chair- 
man, Maintenance Engineering Corp.; 
N. E. Wisdom, secretary-treasurer, 
Atlantic Refining Co.; and I. W. Vail, 
program chairman, Brown Instrument 
Division, Minneapolis-Honeywell Reg- 
ulator Co. 


¢ L. Leonard, of Ford Motor Com- 
pany’s Instrument Test Section, Dy- 
namometer Department, led a discus- 
sion on instrumentation used in test- 
ing engines at the January meeting 
of the Wayne County Section. 


¢ “Television as a Process Instru- 
ment” was the subject of R. W. Spain, 
Industrial Television, Inc., at the Jan- 
uary meeting of the Houston Section. 
The Section also reports that it staged 
an Instrument Mechanics’ Maintenance 
Clinic at the University of Houston on 
February 2. The Clinic featured 12 
sessions giving instrument mechanics 
detailed service information and main- 
tenance methods for specific instru- 
ments. 


* Members of the Indianapolis Sec- 
tion heard F. L. Maltby, technical di- 
rector of the Fielden Instrument Di- 
vision, Robertshaw-Fulton Controls 
Co., speak on “Capacitance Measure- 
ment for Industrial Application” at 
the January meeting. 


¢ New officers of the North Texas 
Section are: M. L. Freudenthal, presi- 
dent, Daniel Orifice Fitting Co.; J. 
Mitchell, 1st vice-president, Minneapo- 
lis-Honeywell Regulator Co.; E. R. 
Evans, secretary, Convair; and N. 
Stone, treasurer, Lone Star Gas Co. 


¢ Richard Rimbach, publisher of In- 
struments and Automation magazine 
spoke on “Automation in the Future” 
at a recent meeting sponsored jointly 
by the New York ISA and ASME 
Sections. 








Garwood, J. Hermayer, P. Katelansky, A. 
Landsverk, R. P. Norton, K. A. Rogers, 
F. B. Sheeley, R. J. Taylor, R. A. Wagner, 
Y. W. Wong, H. Wilkins 

NIAGARA FRONTIER: C. A. Bicking, J. G. 
Dobson, H. F. O’Hagan, A. F. Origer, A. 
J. Pressesky, B. W. Smith, D. E. Stocking 

NORTHERN CALIFORNIA: 


K. Aaland, J. 
D. Fogelquist, J. E. Hogg, H. J. Keizer 
NORTHERN INDIANA: T. J. Chakos, R. L. 


Lang, H. L. Steudel 

NORTHEAST TENNESSEE: FF. A. Hilton, L. 
H. Johns, Jr., F. H. Kelly, A. M. Nash 

NORTH TEXAS: C. W. Bishop, R. F. Knight, 
G. F. Main, P. H. Smith, S. P. Van Ars- 
dall, Jr., G. L. 

OAK RIDGE: D. J. Yeager 

OGLETHORPE: R. B. Masterson, 
Phillips 

PADUCAH: J. W. Clark. 

PERMIAN BASIS: J. A. Overly 

PHILADELPHIA: F. W. Anderson, N. Barr, 
W. M. Bitterlich, G. Brasko, R. H. Buch- 
anan, D. Clements, W. J. Delaney, J. C. 
Doyle, W. R. Drummond, C. W. Finney, 
L. F. Flamini, G. C. Graf, G. A. Guers, 
G. D. Gustafson, R. A. Hammaker, J. D. 
Hogan, R H. Hopkins, J. D. Kilmer, W. J. 
Lockard, W. J. McDonald, M. A. Packel, 
C. F. Robinson, S. Schebalin, G. R. Sling- 
luff, R. W. Sommers, G. J. Stack, S. P. 
Tholan, R. J. Thomas, S. Tonooka, W. P. 
Veach, C. W. Wilkins 

PITTSBURGH: W. C. Barnes, J. Brugos, J. 
H. Bryan, D. W. Clayton, R. M. Coril, 
N. M. Fischer, Jr., H. J. Fox, J. L. Gold- 
baugh, V C. Golden, J. G. Kirkpatrick, 
T J. Haynes, G. J. Landau, R. W. Lappe, 
R. W. Lappe, Jr., R. F. Leslie, W. H. 
Lindsey, D. Martin, H. S. Moulds, R. R. 
Otto, T.W. Pangburn, R. G. Peiliker, E. 
W. Prindle, J. F. Schumann, R. A. Shan- 
non, J. A. Stern, M. J. Troha, W. F. 
Walker, F. L. Whiteman, G. W. Williams, 
Jr., C. R. Williamson, J. C. Woods. 


O. A. 


PORTLAND: C. A. Goodwin 

PRESQUE ISLE: D. C. Williams, 
Williams 

RICHLAND: R. C. Frost, L. E. Griebel, O. 
Langager, H. G. Rieck, Jr. 

SABINE NECHES: T. W. Oszczakiewicz 

ST. LOUIS: R. D. Benson 

SAN DIEGO: J. K. Coley, M. Edelstein, H. F. 
Eichenberger, J. W. Finch, S. Kambholtz, 
T. C. McClure, G. E. Severn, B. C. Snyder 

SARNIA: M. J. Evans, G. N. Gravel, E. 
— G. A. Humphrey, E. B. Read, D 


R 
SAVANNAH RIVER: R. L. Metzger, J. E. 


Walter 

SCIOTO VALLEY: J. R. Johnson 

SEATTLE: F. C .Ashleman, W. R. Beddo, A. 
Boyer, Jr., N. W. Clayton, E. L. Frost, 
B. T. Johnson, H. C. Nelson, L. M. Pick- 
erel, W S. Randall 

SOUTH BEND: D. Hartley 

SOUTH TEXAS: F. J..de Gorordo 

TAMPA BAY: L. O. Craig 

TOLEDO: R. J. Berry, F. H. Chenetski, J. F. 
Drozd, L. J. Gabiati, Jr., L. W. Jacob, 
W. G. Myers, E. D. Ostapowicz 

TORONTO: R. C. Chambers, C. Hartman, W. 


F. R. 


F. Hotchkiss, R. T. Page, A. H. Pelkola, 
P. Warburton 
TULSA: M. E. Binnion, C. A. Siver, R. H. 


Wheeler 

TWIN CITIES: N. H. Ferkingstad, T. K. 
Feyder, R. Reyers 

WAYNE COUNTY: G. Sidebottom, G. W. Hall 

WASHINGTON: A. P. Massey, G. J. Norman, 
H. Norwood, Jr. 

WILMINGTON: G. H. Christansen, P. D. 
Cilholley, R. L. Faries, C. A. Mitchell, L. 
E. Moore, H. W. Rundgren, J. D. Slaugh- 
ter 


MEMBERS-AT-LARGE: F. A. Bellato, A. R. 


Eckels, L. G. Glasser, H. K. Hardy, S. 
Kwieciem, T. D. Reid, J. R. Warren 
FOREIGN: R. A. Delve 
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» Industry Notes 








Instrument Makers Large Investors 


Scientific instrument makers invest 
nearly three times more per sales-dol- 
lar in research and development than 
the national average according to a 
recent government survey. It shows 
the scientists’ “toolmakers” invest 
close to 5c of every sales-dollar in re- 
search while the national average is 
1.7e. 

Apparatus makers lead, too, in the 
amount of research funds invested as 
a percent of a company’s total assets. 
Here the national average is 0.8% 
with instrument manufacturers show- 
ing close to a 4% investment. 


Nuclear Reactor Training Course 


Aerojet - General Nucleonics, San 
Ramon, Calif., announced it is making 
available to industry, colleges, the 
medical field, and power utilities, a 
nuclear-reactor training program. 

In addition to instruction, partici- 
pants will handle nuclear controls and 
reactor hardware, take apart and as- 
semble a reactor, and see it go cri- 
tical. Personnel will get a “close-up” 
look at the fast-growing nuclear reac- 
tor field, gain actual reactor operation 
experience, and get theoretical discus- 
sion of nuclear technology. 





Kermit Fischer (left), president, C. Bick- 
rf Foster (center) of the Bucks County 
(Pa.) Planning Commission and Nathaniel 
Brewer, vice-president and director of re- 
search, survey model of a tract of land 
purchased recently by Fischer & Porter 
Co. for company expansion. The new land 
will accommodate buildings for offices, 
research laboratories and production fa- 
cilities. Also included will be a company 
“country club,” featuring an 18-hole golf 
course and several tennis courts. 
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Bridgeport Thermostat Division of Rob. 
ertshaw-Fulton Controls Co. recently 
opened this new $2-million plant ig 
Milford, Conn. Complex i 

and components for use in industry ang 
jet aircraft are being produced here a 
well as metallic bellows and i 
employing bellows. The new plant more 
than doubles the size and output of the 
installation it replaces. 








Airliners Use M-H Fuel Systems 
Fairchild’s Fokker F-27 turboprop 


airliners will use fuel-management 
systems supplied by the Aeronautical 
Division of Minneapolis-Honeywell 
Regulator Co. The equipment will in- 
clude transistorized indicators, recent- 
ly - developed, light - weight, capaci - 
tance-tank units and tank-unit com- 
pensators. 

Honeywell developed the first tran- 
sistorized system and the first center- 
of-gravity system, which automatical- 
ly shifts fuel loads among any number 
of tanks to maintain a plane’s natural 
center of balance. 


Nuclear Reactor for Bell Labs 


Plans are being made to build a 
nuclear reactor at Bell Telephone 
Laboratories’ Wippany, N. J. location. 
It will be provided by the Air Force 
to assist in carrying out a program 
for research in nuclear physics. 

Objectives: to make available more 
information about electric, magnetic, 
and structural properties of solids; 
and study effects of nuclear radiation 
on various materials and components 
used in military electronic systems. 


First Foreign Reactor Sale 


Representatives of the Nuclear En- 
ergy Products Division of ACF Indus- 
tries, Inc., and Italian Technical Dele- 
gation officials have signed a contract 
for the first foreign sale of an atomic 
reactor by a U. S. firm. The contract 
calls for installation of a 5000 kw 
heavy water research reactor by 1958 
as a main facility at the Comitati 
Nazionale Richerche Nucleari (Italy’s 
nuclear-reactor research center). 


* Robertshaw-Fulton Controls Co. has 
acquired the assets and business of 
Acro Manufacturing Co., makers of 
electric switches and house-heating 
controls, with plants at Columbus and 
Hillsboro, Ohio. 





¢ Tel Instrument Electronics Corp, 
Carlstadt, N. J., announced shi 
of the first two units of Type 
Differential Gain and Phase 
ers, a new instrument 

primarily for measuring the tram 
mission characteristics of color 
vision networks. 






* Electronic Control Systems, Inc, @ 
nounced leasing of a fourth bui 
in West Los Angeles to accomme 
substantial new orders for “Dig 
matic” systems for the numerical op 
trol of machine tools. The compu 
translates dimensional informata 
about a coded part to be maching 
into coded electrical pulses reco 
on magnetic tape used to control 
erations of a machine tool. 





¢ Varian Associates, Palo Alto, Call 
will consolidate all manufacturing @ 
engineering programs at their 
Stanford Industrial Park site. 
Myrl Stearns, executive vice-presiiél 
and general manager, said the mm 
was dictated by a lack of adegi 
space for tube-manufacturing acti 
ties. 


¢ General Electric’s laboratory ope 
tions at Electronics Park, Sy 

N. Y., have been reorganized. 7 
Electronics Laboratory will becom 
component of the Defense Electrom 
Division, and the Materials and! 
esses Laboratory will be transfem 
to the Heavy Military Electr 
Equipment Dept. 


¢ Franklin M. Brown, president 
Brown’ Electro-Measurement 
until its sale, and more recently a 
tor of research for Osborne Ei 
Co., Portland, Ore., has organized 
Research Instrument Co. in the 
city. It will produce electronic | 
tory and production instruments, 
components for instruments and¢ 
puters. 

(Please Turn to Page 6A) 
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at Ampex? 











almost everyone stays once he’s here...WHY? 





1e comp 
— . We asked a few of our engineers. Three things stood out: of our years has been 40 to 50 percent bigger than the 
es reco pride in our product — faith in the future of our field — year before. The expansion keeps getting faster, not 
control and a great area in which to live. slower. It is customers that make it this way—and the ap- 
This pride in our product is a wonderfully self-per- plications that are now developed are just the beginning. 
petuating thing. Ampex makes magnetic tape recorders Ampex is located twenty-five miles south of San Fran- 
as fine as it is practical to build. The satistaction of a job cisco — close enough — but also far enou so that our 
Alto, Call fi t tical to build. The satisfaction of a jol I th — but also f h so that 
, c 
cturing a well done rubs off on everybody — in design, in manufac- weather is decidedly warmer, much like Southern Cali- 
aie ture, in application and in sales. It creates a happy work- fornia. The area is restricted to diversified light industry. 
site. . . a y A . ‘ Y 
e-presi ing environment. This is our best assurance that next It is a growing center of electronic developments, many 
1 the year's products will be better still — a cycle that keeps us the most advanced in their fields. Stanford University is 
f adeg " the leader in magnetic recording. located near by. Schools in the area are excellent. The 
. As for our specialized field, we are sure that magnetic cultural climate is inviting. Stimulating neighbors are a 
recording is a happy choice for everyone involved. Each certainty. 
0 *,? 
these positions open (others too) 
ized. 7 
— become SENIOR APPLICATION RESEARCH APPLICATION ENGINEERS— ENGINEERING REPRESENTATIVE — 
Elect ENGINEER — To investigate and analyze To analyze various instrumentation sys- Requirements: (1) BS in EE with electronics 
and Pr industrial data handling problems. Require- tems involving magnetic tape equip- or communication credit. (2) At least two 
rans! ments: (1) BS in EE; (2) 5 years of profes- ment and prepare technical proposals. years of industrial sales experience; selling 
Electro" sional engineering experience, at least 3 years Requirements: (1) BSin EE. (2) Three aptitude; sensitivity to other people’s reac- 














of which has been with the analysis, design 
and operation of various analog and digital 
data acquisition and data processing systems; 
(3) Should be familiar with magnetic tape 
data storage equipment and techniques; (4) 
Must be able to prepare good technical re- 
ports; (5) The work will require travel to va- 
rious parts of the U.S. to conduct research 
studies. Ten to fifteen per cent of the time 
would be away from the Redwood City Office. 











years professional engineering expe- 
rience, two years of which has been as- 
sociated with the design and/or opera- 
tion of instrumentation and data han- 
dling systems. (3) Should be familiar 
with magnetic tape data storage equip- 
ment and techniques. 


tions; persuasion and dominance factors; good 
verbal facility; good social characteristics; 
ability to correspond, meet people and make 
proper impressions; enthusiasm and creative 
aptitudes are desirable; (3) Knowledge of in- 
strumentation and magnetic tape recorders 
highly desirable. Sincere interest in learning 
as well as making contributions to the opti- 
mum growth of the firm is a prerequisite. One 
position is now open in the Denver area. Posi- 
tions in other areas will be available shortly. 








AMPEX 


CORPORATION 


write to Dick Hix, Chief Application Engineer 














934 CHARTER ST.» REDWOOD CITY, CALIFORNIA 
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* South African Airways has ordered 
Bendix X-band, airborne weather units 
for installation on its DC-7 fleet, ac- 
cording to word from the Internation- 
al Division of Bendix Aviation Corp. 
The radar provides the pilot with a 
“picture” of the weather 150 miles 
ahead of a plane, enabling him to see 
the position, intensity and extent of 
storm turbulence. 


¢ G. H. Leland, Inc., Dayton, Ohio, an- 
nounced it has leased a four-story 
building in that city for production of 
hermetically-sealed products and spec- 
ially-wired and enclosed selectors. 
Leland is a leading maker of rotary 
solenoids and selectors for electronic, 
avionic and automated equipment. 


¢ Crescent Engineering & Research 
Co., makers of _ electro-mechanical 
transducers and control systems used 
for nuclear equipment and in automa- 
tion of industrial machines, have 
moved into a new plant in El Monte, 
Calif. 


¢ Sperry Phoenix Co. has begun con- 
struction of an 81,000 sq. ft. plant in 
Phoenix, Ariz., to meet their expand- 
ing commitments in the flight and 
engine controls field. 


* Boeing Airplane Co., Seattle, Wash., 
awarded a $914,000 contract to Con- 
solidated Electrodynamics Corp., Pasa- 
dena, Calif., for aircraft engine vibra- 
tion-monitoring systems. These elec- 
tronic safety devices give visual warn- 
ing when engine vibration exceeds 
predetermined limits during flight. 


¢ Plans have been announced for con- 
struction of a new $1-million plant in 
Nassau County for Servomechanisms, 
Inc., New York manufacturers of elec- 
tronic and electro-mechanical sub-sys- 
tems and computers. The new facility 
will house the firm’s Subsystems 
Group. 


* Fairchild Camera and Instrument 
Corporation’s Electronics Division has 
completed a move into its new head- 
quarters in Syosset, N. Y. 
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Lerinthal Electronic Products, Inc. now 
has all its operations in this new 1 

sq. ft. facility located in Stanford Ip. 
dustrial Park, Palo Alto, Calif. The new 
building houses research, : 
and manufacture of microwave radar 
and communication systems, medical 
electronic equipment, and sec 
crystals. This is the first in a 
development of several buildings. 








* Beckman & Whitley, Inc., San Car- 
los, Calif., makers of high-speed re- 
search cameras, meteorological instru- 
ments, and explosive-actuated devices, 
more than doubled its floor space by 
acquisition of a building adjoining its 
present plant. 


¢ The Ampex Corp., Redwood City, 
Calif., makers of magnetic tape re- 
corders, announced construction is 
under way for a new $350,000 building 
to house its expanded production facil- 
ities. George Long, president, said 
the new building its “probably the 
largest in the world for the exclusive 
production of tape recorders.” 


* Norden-Ketay Corp., Stamford, 
Conn., has signed a lease for a new 
plant to be built as an extension to 
the Commack plant of its Precision 
Components Division, Commack, L. L., 
N. Y. This division produces servo- 
mechanism components for aircraft, 
missiles and automation. 


* Lee Cahn, formerly chief project 
engineer at Beckman Instruments, 
Inc., announced formation of Cahn 
Instrument Co., Downey, Calif. The 
new firm will design, make and sell 
scientific instruments. 


* Cooper Development Corp. is the 
new -name of the former Horning- 
Cooper, Inc., of Monrovia, Calif. e 
change was made in recognition of the 
predominant activity of the company 
which is the development of rocket 
and missile systems and specialized 
electronic instrumentation. 


¢ A contract totaling $64,736 for the 
development of a dead reckoning 
tracer test unit has been awarded to 
Servo Corp. of America, New Hyde 
Park, N. Y., by the U. S. Navy. 


* The Hays Corp., Michigan City, 
Ind., manufacturers of combustion 
control, instrumentation, and gas an- 
alysis equipment, has announced the 
appointment of Imco Equipment Co., 
Oakland, as their representative in 
northern California. 


* Texas Instruments, Inc., Dallas, ap. 
nounced that its two wholly-owned 
subsidiaries have become o 
divisions. Houston Technical Laborg. 
tories, geophysical and industrial jp. 
strument manufacturer located jp 
Houston, Tex., has become the Indus. 
trial Instrumentation Division, and 
the W. I. Mann Co., precision optics 
maker in Monrovia, Calif., has become 
the Optics Division. 


¢ The advertising and public relations 
department of Servomechanism, Ine, 
headed by Warren C. Wilson, has 
moved to Western Division headquar. 
ters in Hawthorne, Calif. The de 
partment was formerly located at the 
company’s Mechatrol Division, West- 
bury, N. Y. 


* Formal openings of two new Ameri- 
can Meter plants were held early last 
month in Fullerton, Calif., and Gar- 
land, Tex., according to an announce 
ment by W. G. Hamilton, Jr., pres- 
dent, American Meter Co., Philadel 
phia manufacturer of gas meters, reg- 
ulators, precision measurement and 
control equipment. 


* The Air Research and Development 
Command has announced the develop- 
ment of a research rocket that reaches 
nearly seven times the speed of sound 
in just two seconds. Called the Hy- 
personic Test Vehicle, it has been de- 
veloped as a free flight research tool 
to gather data at hypersonic speeds. 
It was developed by Aerophysics De- 
velopment Corp., Santa Barbara, 
Calif. 


* The name Sperry Phoenix Co., Di- 
vision of Sperry Rand Corp. has 
been selected for the manufacturing 
facility it will build in Phoenix, Ariz. 
according to a recent announcement 
by Sperry Rand. It will deal in the 
development and production of at- 
vanced electronic flight and engime 
control systems for drone and mann 
aircraft. 
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Portrait of a man’s supersonic alter ego 


The speeds and altitudes achieved by today’s 
aircraft have placed them beyond a human pilot’s 
physical resources. They fly faster than he can think, 
decide and react ...exert forces beyond his own 
strength or that of old-time hydraulic systems. 

The answer: electro-mechanical colleagues with 
the superhuman reflexes, sensitivity and strength to 
cope with the phenomena of supersonic flight. 

At AuTonetTics, Automatic Pilots are being 
designed and produced that will control a vehicle 
during its mission, referenced by input signals from 
the Pilot, Autonavigation Equipment, and Fire 
Control Systems. These Autopilots are able to con- 
trol a vehicle throughout an extreme flight regime 
more precisely and swiftly than the human pilot. 

In addition AUTONETICS has developed an Auto- 
matic flare computer integrated with the Autopilot 
for fully automatic or semi-automatic landings in 


AUTOMATIC CONTROLS MAN 
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manned or unmanned vehicles. In the case of 
manned vehicles, flare signals are provided to the 
pilot through the ILS indicator. The flare computer 
thus adds all-weather capabilities to any vehicle by 
providing a controlled flight path to touchdown 
under the most adverse weather conditions. 
AUTONETICS is a quality and quantity producer 
of flight control, autonavigation, armament control, 
computer and other complete control systems with 
significant implications for commerce and industry. 
For more information—or for employment in this 
dynamic field—write: AUTONETICS, Dept. ISA-71, 
12214 Lakewood Blvd., Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAS NEVER SUIilT SEFCRE 
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A. R. Hunter 


Magnetic Research 


Donald C. Wagner 
Magnetic Research 


Magnetic Research Corp., El Segun- 
do, Calif., announced the appointments 
of Donald C. Wagner as plant man- 
ager, and A. R. Hunter as general 
sales and advertising manager. Wag- 
ner moves up from the production 
manager post, and Hunter from na- 
tional sales manager. 
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Maj. Gen. Francis H. Lanahan, 
U.S.A. (Ret.), has been elected presi- 
dent of Federal Electric Corp. accord- 
ing to an announcement by Edmond 
H. Leavey, president of International 
Telephone and Telegraph Corp. Fed- 
eral Electric is the field service and 
maintenance subsidiary of IT&T. 





John Hutchinson 
Perkin-Elmer 


Charles J. Jones 
Perkin-Elmer 


John M. S. Hutchinson, vice-presi- 
dent and assistant to the president of 
the Perkin-Elmer Corp., Norwalk, 
Conn., was elected a director of the 
corporation at a recent stockholders 
meeting. Hutchinson fills a vacancy 
caused by the death of Harry B. Hol- 
lins, Jr. Elsewhere in the same firm, 
Charles B. Jones has been named sales 
manager of the engineering and op- 
tical division. 


x *k * 


F. D. Edes is the new assistant to 
the vice-president and general man- 
ager of Raytheon Manufacturing 
Company’s receiving and cathode ray 
tube operations. For the past three 
years he was assistant secretary and 
assistant treasurer of Raytheon with 
offices in Chicago. 
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Election of Louis Polk, chairman of 
the board and president of Sheffield 
Corp., Dayton, Ohio, as vice-president, 
director, group executive and mem- 
ber of the administrative committee of 
Bendix Aviation Corp. was announced 
last month by Malcolm P. Ferguson, 
Bendix president. This election fol- 
lows the acquisition by Bendix of the 
business and assets of Sheffield. 


em. Tee 


Promotions for two engineers at 
Varian Associates, Palo Alto, Calif., 
were announced last month by Ralph 
W. Kane, vice-president of the firm’s 
Instrument Division. Forrest Nelson 
will head up the Advanced Develop- 
ment Group in the Division’s Research 
Dept., and Robert H. Watson has been 
named chief product engineer. 





David Wolkov 


Midwestern Instruments 


Robert Sackman 
Ampex Corp. 


Robert Sackman has been elected 
general manager of the Ampex Corp., 
Redwood City, Calif. Sackman, 
already a vice-president of the firm, 
assumes his new position from a post 
as manager of the Ampex Instrumen- 
tation Division. 


David Wolkov is the new chief en- 
gineer at Midwestern Instruments, 
Tulsa, Okla. Prior to joining Mid- 
western he held a similar post with 
Superior Magneto Co., Long Island 
City, N. Y. 


Pe Bee 


Appointment of Carl G. Holschuh as 
president and general manager of 
Sperry Gyroscope Division was an- 
nounced last month. MHolschuh suc- 
ceeds Charles M. Green who retired in 
December. Dr. Carl A. Frische, form- 
er vice-president for operations, was 
named executive vice-president. 


B. C. Booth 
Borg Corp. 


Eldred P. Codling 


National Pneumatic 


Byron C. Booth has been elected 
president of The George W. Borg 
Corp., Delavan, Wis., and G. Marshall 
Borg was elected vice-chairman of the 
board of directors. The announcement 
was made by George W. Borg who had 
held the offices of chairman of the 
board and president. He will now de. 
vote more time to corporate policies 
of the company and will be assisted 
by G. M. Borg. 
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Eldred P. Codling has been named 
chief engineer of the National Pneu- 
matic Co., Inc., Boston, Mass. Codling 
will be in charge of engineering for 
the National Pneumatic Transit and 
Railroad Division, the Holtzer-Cabot 
Telephone Equipment Division and 
the Holtzer-Cabot Motor Division. 


x *« * 


Frank E. Farris has been appointed 
manager of Process Control Systems, 
a new organization devoted to auto- 
mation and allied problems, according 
to an announcement last month by 
the Instruments Division, North 
American Philips Co., Inc., Mount 
Vernon, N. Y. 


2. ££ 


Donald C. McDonald has been ap- 
pointed to a new position of director 
of engineering by the Friez Instrv- 
ment Division of Bendix Aviation 
Corp. 


ee... 2 


H. A. Leander, president of W. L. 
Maxson Corp. announced the ap 
pointment of F. D. Vieth as western 
district manager with offices in Bev- 
erly Hills, Calif. Maxson products m- 
clude airborne instruments, radars, 
computers, fuzes, antennas and coun- 
termeasures. 
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To the engineer who likes 
to blaze “eur trails... 


Six inch long compressor- 
turbine assembly in a midget 
AiResearch air expansion 
refrigeration unit which 
operates at 100,000 r.p.m., can 
drop temperature more than 
600° F. in a second. 
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F. B. Gray Eric Weiss 
: Daystrom 
Caran Eng. Corp. 


Eric Weiss, formerly senior staff 
icist for Hughes Aircraft Co., has 
ined the engineering staff of Day- 
strom Systems Division of Daystrom, 
Sodling Inc. according to an announcement by 
umatic Chalmer E. Jones, general manager of 
the division. Weiss will concentrate 
on application and usage of computers 
elected in automatic systems. 
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ement 
ho had 
ot the Frank B. Gray, Jr., has joined 
= de- Caran Engineering Corp., San Anto- 
rere: nio, Tex., as chief engineer in charge 














sisted | of the spectrometric well-logging di- 
| yision. He was formerly head of the 

Applied Physics Group at Leeds & 

Northrup Co. in development of spec- 

trometric instrumentation for classi- 

fed armed forces contracts and in- 
amed dustrial applications for chemical and 
Pnev- petroleum fields. 
dling 
g for 
t and 2 
Cabot 
and é 
.. Marshall S. Waller has been named 

superintendent of engineering at Au- 

tomatic Electric Co., Chicago, suc- 

ceeding Clarence J. Diehl, who has re- 

tired. | > Great engineering advances are foreign aircraft are Garrett 
inted ee | now taking place in America, equipped. We have pioneered 
ems, | and The Garrett Corporation is such fields as refrigeration 
= i. a a| playing a vital part in making systems, pneumatic valves and 
‘ding . Vernon Kennedy has been name nant : 
e et eecistant to Sidney R. Cartis, | them possible. controls, temperature controls, 
forth | vice-president in charge of the Elec- | Reason for our important role _ cabin air compressors, turbine 
ount | ‘tonics Division of Stromberg-Carl-| is the forward looking approach motors, gas turbine engines, 


son, a divisi rener y ies . . 
vision of General Dynamics of our engineers, who develop cabin pressure controls, heat 


Corp. ; . 
new solutions for industry as__ transfer equipment, electro- 
. 2 needed. If stimulating assign- mechanical equipment, elec- 
ments and recognition are what tronic computers and controls. 
? ra . r ? of r (Fe ~ . : > 3 
ap- Datamatic Corp, Newton High-| Youre looking for, you ll enjoy We are seeking engineers in 
a lands, Mass., has announced the ap- working with us. And if you like _ all categories to help us advance 
tion | Pomtment of Frederick G. Miller as | pleasant living, too, our plants _ our knowledge in these and other 
The er cid service operations. | ae located in the most desirable _ fields. Send resume of your ed 
The firm manufactures electronic s : . — Jone Sos na = yom ooo 
areas in America. cation and experience today to: 


data-processing systems. 


All modern U.S. and many’ Mr. G. D. Bradley 
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Performance in a Small Package 


Latest addition to famous Transet line uses 


unique Motion-Balance principle. 


Proven by months of tests on toughest applications. 


ERE’S the first in a series of new 
Taylor TRANSCOPE instruments 
that will set new standards of process 
control performance. It’s the new 
TRANSCOPE Controller—a miniature 
controlier that’s new in design, new in 
principle . . . and in performance has 
no equal, particularly on applications 
where the span of measurement is very 
short. It is ideal for the time constants 
of modern processing. 
Simple to adjust, easy to maintain—and 
to convert from one form of control to another, the 
TRANSCOPE Controller can be panel, rack or field 
mounted. The adjustable proportional response sys- 
tem is based on the Motion-Balance principle that uses 
bellows as pressure sensitive elements. The illustration 
on the opposite page shows how the instrument looks 
—here’s what it means in your plant: 
1, Exceptionally fast and smooth response—partic- 
ularly important on start-ups. 
2, Ease of alignment—smooth-acting screw-driver 
adjustment because of ball-bearing construction. 
3, New high standard of accuracy and setting for 
gain, reset and Pre-Act responses. 
4, Outstanding in its insensitivity to ambient temper- 
atures, 


Instruments for indicating, recording and controlling temperature, pressure, flow, liquid level, speed, density, load and humidity. 


*Trade Mark 





5. Very low air consumption—only 0.1 
scfm. 

6. Adaptability to changes in process 
requirements . .. complete interchange- 
ability of components so you can con- 
vert from simplest to most complex 
forms of control én the field. 

7. Instrument action is reversed by 
merely rotating a dial. 

8. Integral cut-off relay—a built-in fea- 
ture—for field-mounted or panel- 
mounted use. 

9. Plugs into Transet Indicators or Recorders or lo- 
cally-mounted manifolds. 

10. Friction-free bending member . . . no maintenance 
because no wear. 

11. Easy access to nozzle and baffle. 

12. Rugged bellows construction keyed in position. 
Dynamically-balanced force plate. 

13. Stainless steel nozzle and baffle . . . hardened stain- 
less reaction members . . . rugged aluminum assem- 
blies. Dust and moisture-proof case suitable for out- 
door mounting. 


Write for Bulletin 98278. 





Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


MEAN ACCURACY FIRST 
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Mechanical Filter 


e This mechanical filter is used 
for removing droplets of oil and 
water from the gas stream. It 
is placed downstream of the com- 
pressor after-cooler where water 
and oil is trapped and drained 
to waste. The filtering element 
is effective on particle sizes of 10 
microns and larger. This is one 
of several types of replaceable 
cartridge-type filter elements of- 
fered by Robbins Aviation, Los 
Angeles 47, Calif. 
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Strip-Chart Recorder 


e This self-balancing strip-chart 
recorder records within a limit 
of error of 1% and provides full- 
scale balancing time of one sec- 
ond. It was designed for the 
original equipment manufacturer 
and for direct use in laboratory, 
plant and field applications. It 
is suitable for panel mounting, 
relay-rack mounting or portable 
use. Varian Associates Instru- 
ment Div., Dept. 19, 611 Hansen 
Way, Palo Alto, Calif. 
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Directional Valve 


@ Development of this new di- 
rectional valve, that affords in- 
stant switch-over from automatic 
to manual control of diaphragm- 
operated valves, cylinders and 
similar devices, has been an- 
nounced. The new valve, in- 
stalled as a tee in the inlet lines, 
permits manual take-over from 
automatic control, ‘or control 
from two different sources, when- 
ever desired. Valvair Corp., 454 
Morgan Ave., Akron 11, Ohio. 
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Draft Control Instruments 


e@ Automatic draft control to pro- 
vide maximum combustion effi- 
ciency of gas, oil or stoker-fired 
equipment is now available in a 
new line of combustion instru- 
ments. Featuring cast-aluminum 
cases permitting either flush or 
surface mounting as_ desired, 
these instruments supplement 
firm’s long-established line of au- 
tomatic controls for industrial ap- 
plications. General Controls Co., 
801 Allen Ave., Glendale 1, Calif. 
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Ultrasonic Generator 


e@ A new series of ultrasonic gen- 
erators, designed to drive a wide 
variety of low-impedance ultra- 
sonic transducers, has been an- 
nounced. Accenting an untuned 
system and featuring 500 watt rf 
power output plus a varied range 
of frequency levels, these gen- 
erators will be found useful for 
performing numerous _ electro- 
mechanical techniques. Gulton 
Industries, Inc., 212 Durham 
Ave., Metuchen, N. J. 
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Eiectric Tension Indicator 


e This new electric tension in- 
dicator calls the attendant by the 
flashing of an electric light when 
tension goes above or below pre- 
set limits. Picture shows the 
tension annunciator attached to 
the new Saxl Tension Meter. 
Mounted on an insulating cover, 
a U-shaped holder on top of the 
meter holds two tension setting 
screws with special contact 
points. Tensitron, Inc., Harvard, 


Mass. 
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Transformation Ratio Meter 


e This transformation-ratio me- 
ter is an rms reading voltmeter 
designed to read voltages of syn- 
chros and synchro systems rapid- 
ly and simply. Consists of pre- 
cision voltage divider, input 
switching and a_ high-accuracy, 
expanded-scale voltmeter. Indi- 
cation is directly in percent de- 
viation of transformation ratio of 
the synchro from the ideal ratio. 
Shasta Div., Beckman _Instru- 
ments, Richmond, Calif. 
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Transistorized Instrument 


e@ This portable transistorized in- 
strument for measurement of 
transistor parameters in quality 
control testing, circuit design, in- 
coming inspection and general 
trouble shooting has been an- 
nounced. It was designed spe- 
cifically for measurement of Beta, 
hi: and I.o and is self-contained 
with a 1 ke oscillator and mer- 
cury power supply. Baird Asso- 
ciates — Atomic Instrument Co., 
Cambridge 38, Mass. 
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THE SWARTWOUT COMPANY - 
February 1957 


WA alee 


contro/ is the problem Ye 


Sa 


provide the 


answer 


If control (and/or recording and/or indi- 
cating) is your problem, Autronic systems 
or components can provide the answer— 
rapidly, accurately, economically. For 
Swartwout Autronic systems are daily solv- 
ing instrumentation problems just like yours 
in installations everywhere. 

Refining . . . atomic . . . chemical... 
pipeline . . . food—in the United States, 


Swartwout 


Canada and overseas—Autronic controls 
are rapidly obsoleting all other instrumenta- 
tion systems, 

You'll go aall-electronic eventually—go 
Autronic now with Swartwout, pioneer and 
leader in miniature electronic controls. 

*Names of installations illustrated avail- 
able on request. Or better still, call in your 


Swartwout representative for a consultation. 
AA-4500 


“Videonic ® CONTROL SYSTEM 
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Now Available in Four Versions 





Instrument Line Harness 


Gurley Standard Binary Code Discs | > new products 
| 


e This new fire- and impact- 

resistant instrument-line har- 

ness for use in chemical 

processing and petrochemi- 

cal plants, refineries, etc., 
| has been introduced. Accord- 
| ing to manufacturer, this 
Dekoron Super Poly-Cor, is 
composed of a bundle of 12 
OD linear polyethylene-core 
tubes that withstand al] nor- 
mal instrument line-pressures. Samuel Moore & Co.. Dekoron 
Products Division, Mantua, Ohio. 
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Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use | 
in either photo-electric, magnetic or contact types of pickups. 

Containing concentric zones of information in the gray (re- 
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque. 
Varying patterns record up to 8192 bits of information (65,536 
on special designs! ). 

Four coatings are available: “Type T’’—photoengraver’s glue 
with colloidal (black) silver, essentially grainless; “Type R” with 
etched metal coating, for reflectivity and transmission contrast; 
“Type M” with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and “Type C”—metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. WRITE FOR BULLETIN 7000. 
W. & L. E. GURLEY e 526 Fulton Street, Troy, N. Y. | 


GURLEY since 1845 
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Magnetic Amplifier 


e@ Unireg Model U32- 
10, a wide-range mag- 
netic amplifier with 
controlled d-c power 
supply, has been an- 
nounced. Voltage of 
the model extends from 
0 to 32 volts, continu- 
ously variable without 
switching, at currents 
from 0 to 10 amperes. 
Available in either rack or cabinet mounting. Universal Elec. 
tronics Co., 1720 Twenty-Second St., Santa Monica, Calif. 
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Electronic Indicator 


e This new, portable dimension- 
al gage and comparator places 
the ability to gage accurately to 
millionths of an inch within the 
reach of the small shop. Design 
of amplifier and stand combines 
the accuracy of laboratory type 
instruments with versatility re- 
quired for shop inspection and 
gage-room use. Manufacturer 
says the Model IA-515 Indi-Ac 
Electronic Indicator features new 
three-coded meter scales making 
| it easy to measure dimensional 
variations. Cleveland Instrument 
Co., Inc., 735 Carnegie Ave., Cleveland 15, Ohio. 
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Parker Weld-lok 
tube fittings 
1/4 through 2” 0.D. 


Permanent joints . . . for 
extreme temperatures . . . 
corrosion conditions. 








Simply insert tube, then 
weld. No special gripping 
fixtures. Tapered socket 
aligns and holds tube. 

Correctly induced weld un- 
affected by vibration, shock | 
or thermal distortion. | @ Firm announced development 
Steel, stainless steel. | of this high-temperature, infinite- 


Infinite-Resolution Potentiometer 


® Ask for Catalog 4370 list- 
ing shapes, sizes. 


resolution potentiometer that has 
been added to its Spiralpot line 
of slide-wire type precision po- 
tentiometers. Designated 85177A, 


Hydraulic ond Muid 
system components 


Pe rker 


this model is similar in design 
and appearance to other units, 
however, the use of special ma- 
terials and alloys in the winding 
drum and vital elements allows 
j a power rating of 1.5 watts at 
| 150°C. G. M. Giannini & Co., 
J 





| Order from your Parker Distributor — or Tube 
| and Hose Fittings Division, Section 425-M, The Parker 
| Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio 


Inc., 918 E. Green St., Pasadena 1, Calif. 
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(Continued on Page 90A) 
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WESTON 









WE S TO N CORMAG® 


PANEL INSTRUMENTS 


Model 1301 & 1331 core-magnet panel instruments give you 
more, much more, than the unmatched performance you 
have always experienced from Weston meters. The mechanism 
construction is extremely simple, with fewer parts. It is 
self-shielding . .. which means these instruments can 

be mounted interchangeably on magnetic or non-magnetic 
panels without adjustment; and mounted in close 

proximity without intereffect. Best of all, these outstanding 
advantages bring no price premium .. . in fact, they are 
yours for Jess than you pay for conventional instruments. 
For complete information on Cormag panel instruments, 

or on other Weston instruments for panel, laboratory, 
production test, or servicing needs, consult your nearest 


| N Ss T R U M ad N < § Ss Weston representative, or write, Weston Electrical Instrument 


1957 


Corporation, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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PYROMETER 
TYPE 1500 


Checking temperatures of 
electric heating mantles is but 
one of the many laboratory 
temperature jobs performed 
with consistent accuracy within 
¥% of 1% full scale—under all 
conditions. 
Sturdy case protects 
precision meter movement in portable use. Direct 
reading scale face can be quickly read at distance— 
no slide wires or conversion tables needed. Available 
in ten scale ranges from 0-400° to 0-3000° F. 
or centigrade equivalents. 

Get full details on the Type 1500 in Bulletin 4434. 
Illinois Testing Laboratories, Inc., Room 542, 
420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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engineers 
High Professional Potential in 


CONTROLS ANALYSIS 


at the Small Aircraft Engine Dept. 
of General Electric 


A whole new family of high-power low-weight turboshaft, 
turboprop and turbojet engines are in progress today at 
this G-E department following the recently revealed T-58 
with its many unique engineering advances. 





Controls Systems as precedent-breaking as the new en- 
gines must be developed. And there are a number of 
rewarding opportunities for engineers with the ability to 
give this development a firm, analytical basis. 


Assignments include such operations as: determining 
and specifying enginc controls parameters — providing 
performance specifications for systems and components 
—preparing data for analog computer studies—provid- 
ing consultation service to Preliminary Design, Ad- 
vanced Design and Project Groups — selecting and 
training controls analysis personnel and many other 
relative functions. 
Advancement comes rapidly to engineers who demon- 
strate their capacity in the important field of Controls 
Analysis. This department is itself expanding. The 
operation is decentralized. Management on-the-spot makes 
the decisions. Your contributions are quickly recognized 
and rewarded. 


@ Good Starting Salaries @ Relocation Expenses 
Paid e Libera! Benefits e@ Attractive Location 


Send reply in complete confidence to: 


Mr. T. S. Woerz (Section RA-4) 


Small Aircraft Engine Dept. 
GENERAL @@ ELECTRIC 


1000 Western Avenue, West Lynn, Mass. 















































> new products 





ordinate positions, now is available with English scales and 





M 
Coordinatograph $ 
e This Coordinatograph, for precise plotting of X and ¥y 








plots points within .001”. It is useful in production of 
charts, in aircraft lofting, turbine blade layouts, precision draw 
ings of small parts, and other precise drafting application, 
Radii from 12” to 40” can be plotted with beam compass, Eng 
lish scales are in ratios of 10:1, 20:1, 50:1. Aero Service Com, 
210 E. Courtland St., Philadelphia 20, Pa. 
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Po 
er for beam compass. Working surface is 474%” x 4714" @ 


Transient Converter 






@ Development of this transient converter for use with t 
type flowmeters has been announced. The converter accepts) 















= 


sinusoidal-type input signal of varying frequency and pre 
either an analog output for recorders and oscillographs or a 
tal output to counters and computers. Fischer & Porter Co., 
Jacksonville Rd., Hatboro, Pa. 
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Servo-Meter Tachometer Generator 


e This  servomotr 
tachometer _ generator, 
featuring a +0.5 per- 
cent linearity, has been 
introduced. The unit 
is a one-piece assembly 
equipped with a pre- 
cision gearhead for low- 
er backlash and con- 
sists of a high-perform- 
ance, low-inertia, a-c = 
servo-motor coupled to an induction generator of the dragt 
type. It is designed for operation in ambient temperatures up @F 
150°C, and suitable for instrumentation, fire control, autopilot” 
computers and missiles. Eastern Air Devices, Inc., 349 Centra” 
Ave., Dover, N. H. 
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Synchronous Contactor 







Vahington St., Newton Lower 


"| Smchronous Dial Drives 





e This new meter features high 
sensitivity, high torque-to-weight 
ratio, a minimum number of 
parts and a simplified pressure 
method of sealing and ruggediz- 
ing. This is firm’s initial instru- 
ment since entering the electrical 
indicating instrument field to 
supplement its line of electri- 
cal indicating and _ controlling 
tachometer generators and elec- 
trical motor drives. WacLine, 35 
S. St. Clair St., Dayton 2, Ohio. 
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@ Production of this 910 Series 
Single-Turn Micropot Potenti- 
ometer has been announced. It 
is a high-precision instrument, 
linear in function, and offers ex- 
treme accuracy, fine resolution, 
low torque, long life and consist- 
ent, reliable performance under 
adverse environmental conditions. 
Borg Equipment Div., The George 
W. Borg Corp., Janesville, Wis. 


Circle 17P on Readers’ Service Card 


Constant Reference-Voltage Supply 


e This constant reference-volt- 
age supply that converts a-c into 
a highly stable d-c reference volt- 
age is available. Designed pri- 
marily as a reference voltage for 
adjustable-speed motor drives and 
d-c servo systems, it may also be 
used in some applications to re- 
place standard cells, wet or dry 
cells, and more extensive elec- 
tronic regulating systems. Servo- 
Tek Products Co., 1086 Goffle 
Rd., Hawthorne, N. J. 
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@ Model 3 Rototimer was de- 
veloped to provide a _ low-cost 
rugged synchronous switch for 
such applications as punch press 
control, magnetic counter actua- 
tion, shaft synchronization, and 
register control. It is used pri- 
marily in applications where the 
operate point is carefully set and 
infrequently changed. Farmer 
Electric Products Co., Inc., 2300 
Falls, Mass. 
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e Automatic sweeping tech- 
niques, of increasing importance 
in electronic measurement sys- 
tems, can be used with existing 
equipment by means of the new 
General Radio X-Y Dial Drives. 
The new X-Y drives make it pos- 
sible to use a two-axle plotter to 
obtain permanent and precise re- 
cordings of data. General Ra- 
dio Co., Massachusetts Ave., Cam- 
bridge 39, Mass. 
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PROTECT PRESSURE-SENSITIVE 


INSTRUMENTS... POSITIVELY 





age 
gees 


Seals off gage or manometer 
connection at any pre-set pres- 
sure. Will repeat within 1% of 
scale. Will release 2% below 
cut-off point. 


Models available with cutoffs 
from 20” water to 9000 psig. 
liquids and gases. Designed to 
withstand and hold closed 
against 10,000 psig. 





Marine models available. 


Write for Bulletin 541-C for 
full details and prices. 


INDUSTRIAL 

ENGINEERING 
| CORPORATION ©. a 
| 525 £. Woodbine, Louisville, Ky.” 
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Fast! Accurate! Economical! 
GOW-MAC 
~ GAS CHROMATOGRAPHY 
[ CELLS 


Thermal Conductivity Cell 








—— 


For 225°C operation. Three models in brass 
\ or stainless steel to meet specialized applica+ 
ii tions. Small internal volume, fast response, 
ut convenient mounting, electrical connection 
outside of bath. 
ou Temperature Regulated Cell 
i i For operation at tet aa atthe 
i room temperature | 
if or 200°C. A com- ] 


i plete T/C unit 
with brass or stain- 
less steel gas flow, 
preheater, close 
temperature regu- 
lation, rapid elec- 
trical and gascon- | ae | 
nections. 









PS ee a ae 





Power Supply and 

Control Unit 

gives five minute hook-up with’ 

complete circuitry for these 
From T/C cells. Call or write for 

$55.00 catalogs or recommendations. 


GOVl PAC 'SSTRUMENT Co. 
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Cheek and calibrate any type 
of thermocouple-actuated 
temperature instrument 
with one portable Pyrotest 










Read temperatures 
or millivolts directly 
... without graphs, 
charts or con- 
version tables 


@eeeeeceeeeeeaee @e@eeeeeeeeeeeeee 


The only portable 
potentiometer 
pyrometer with 
interchangeable 
direct reading 
scales 





Pyrotest is 9 instruments in one, with 6 standard 
scales for thermocouples; 3 standard scales for milli- 
volt readings. Special scales for any desired reading 
or use. Scales interchangeable in 30 seconds. Com- 
pact, rugged, easy to carry—12 Ibs.; 12” x 9” x 842". 
Accurate to 1/6 of 1%. Self-contained power supply. 
Write for new bulletin 9B. 


TECHNIQUE 
ASSOCIATES 
211 E. SOUTH STREET 
INDIANAPOLIS 25, IND. 
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Specify 
Pottermeter for Pottermeters, 
as more and 

more pilot and 


dé yé rd hl 
i .. FLOW manufactur- 


CCH rate 
ing plant operator's 

CONTROL are doing. 
Here are some of the 
advantages of this unique, 
new flowmeter: 
Linearity within ¥2%; measures rate or 
total; provides digital or analog information; 
easily installed; fittings to match your piping; explo- 
sion-proof; operates in any position,at any tempera- 
ture or pressure; low maintenance requirement. 

Write for Bulletin S-1 


. POTTER AERONAUTICAL CO. 


if 2 2 " 
Git ‘s Route 22, Union, N. J. Phone MU-6-3010 
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> new products 


Sequence Timer 


e@ Developed for balloon instru- 
mentation, this new sub-minia- 
ture sequence timer features ac- 
commodation of many circuits, 
special time sequences, light 
weight, small size, and accuracy. 
Timing circuits are of the com- 
mutator type and are isolated 
from the motor assembly. Brails- 
ford & Co., Inc., 670 Milton Rd., 
Rye, N. Y. 





Circle 21P on Readers’ Service Card 


Pressure Transducer 


e This new pressure transducer 
is designed for reliable and ac- 
curate service with a variety of 
fluids, including al! jet- and pis- 
ton-engine fuels, lubricating and 
hydraulic oils, and air, carbon 
dioxide and oxygen. Output sig- 
nals may be either linear or to 
any desired curve, as required for 
actuating the appropriate control 
or measuring system. Bristol Co., 


Waterbury 20, Conn. 
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Vacuum Gage 
e Type 2203-03 Pirani 
vacuum gage gives direct, 


continuous readings of the 
total pressure of condens- 
able vapors and permanent 
gases over a range of 1 to 
2000 microns Hg. The in- 
strument features a new 
sensing tube to greatly re- 
duce zero drift, one of the 
greatest problems in _pre- 
vious hot-wire gages. Consolidated Electrodynamics Corp. ® 


N. Sierra Madre Villa, Pasadena, Calif. 
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High-Temperature Pressure Switch 
@ Operation at a rated 
650°F is provided by 
this Type 6576 High- 


Temperature Pressure 
Switch. Operating me- 
dia include standard 


aircraft fluids, air, hy- 
draulic fluids, MIL-O- 
5606, MIL-L-7808 and 
others. Primary utili- 
ty is thought to be in 
airframe, missile and rocket applications. Aircraft Products Dit 


Manning, Maxwell & Moore, Inc., Danbury, Conn. 
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Potentiometer 


e Simplifying installation in 
miniaturized assemblies that use 
printed-circuit techniques, the 
Model APP-% Waters precision 
potentiometer is provided with a 
3-prong base that fits standard 
3-circuit microphone sockets. 
Waters Manufacturing, Inc., P.O. 


Box 368, South Sudbury, Mass. 
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fotalixing Counters 


© Model 300 Series Totaliz- 
ing Counters are said to be 
dependable, direct-reading, 
high-speed electronic count- 
ers especially designed for 
industrial and _ special-pur- 
pose counting. Any elec- 
trical, mechanical or optical 
event that can be converted 
into electrical impulses can 
be _ totalized. Computer- 
nts Corp., 5528 Vineland Ave., North Hollywood, Calif. 
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Delay Unit 


, Using a fused quartz delay medium, this ADI acoustic delay 
git accepts a pulsed input signal and delivers a delayed pulse 


wiput. Operating at repetition rates up to 1-meps, AD] units may 
he specified for delay periods up to 1100-microseconds. The AD] 
memory unit may be used with several types of digital equipment 
operating at 91 ohm impedance level. Computer Control Co., Inc., 





FLA 


Sight Flow Indicator 


@ The George W. Dahl Co., Bristol, R. L, 
has announced development of this new 
Sight Flow Indicator. It is a combination 
header and “DEMI” Toggle Valve for tight 
shut-off. The assembly is used to indi- 
cate leakage flows, or any small flow requir- 


ing constant checking. Since the DEMI 
Valve toggles shut in one plane, open or 
closed position is positively indicated by 
a distinctively-colored ball. A variation of 
design is used on purge systems, with a 
minute 200-to-1 rangeability needle-valve 





ate 
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being used for throttling. 


Vibrating Reed Electrometer 


e@ Specifically developed for ionization current measurements re- 
quiring a high order of stability and precision, this EKCO Model 





7” ‘ F ss x, 4 s - 7s “a + 
1079C Vibrating Reed Electrometer is ideal for the critical meas- 


urement of small d-c currents and voltages at high impedance such 
as encountered in radioactivity and pH studies. American Traid- 


Corp., 





ucts Div, 








air Corp., 34-01 30th St., Long Island City 6, N. Y. 
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or engineers with research problems... 
‘two useful publications in the area 
between science and engineering. 


REVIEW OF SCIENTIFIC INSTRUMENTS 

Since 1923, the leading publication in the field of scientific instrumentation. Over 1,000 pages 
annually of the latest original research material on new instruments for measurement and control. Written 
and edited by experts, the "Review" is the most widely quoted and referenced publication in its field. 
Indexed annually by subject. Circuits, computers, counters, electrical and gas measurement, laboratory 
techniques, woe ae By microwaves, nuclear machines, vacuum techniques, X-Ray diffraction, many others. 
Over 88 subjects covered. Also regular departments of Laboratory and Shop Notes, New Instruments, 
New Materials. Annually, 12 issues, $9.00. Single copy, $1.25. 


JOURNAL OF APPLIED PHYSICS 
. For engineers and scientists alike. Since 1937, devoted to general physics and its applications to en- 
gineering, industry, and the other sciences. Publishing annually more than | ,500 pages of authoritative and 
useful information for technical personnel in industry. Over 60 subjects covered, with special emphasis on 
semi-conductors, computing re a esl electron tubes, electrical conductivity, electromagnetic waves, 
nuclear reactors, ferromagnetic materials, plastics, metallurgy, and X-Ray diffraction. 

The results of scientific research are coming so rapidly today, that the products of industry are being 
affected almost daily. Every industrial laboratory | engineering department can usefully employ the 
Journal of Applied Physics to keep abreast of these new developments. Annually, |2 issues, $12.00. Single 


copy, $1.50. 
Published By 


AMERICAN INSTITUTE OF PHYSICS 
357 East 55 Street New York 22, N. Y. 


Inquiries regarding membership in the American Institute of Physics or any of its 
Member Societies are invited. Please address, Executive Secretary, 57 East 55 Street, 








New York 22, N. Y. 
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Dehydration Elements 


e@ Bulletin 1157 describes and illustrates 
several types of replaceable cartridge-type 


elements. It covers mechanical filters, filter 
elements, purifier chambers, desiccant 
cartridges, oil vapor cartridges, reactivat- 
ing dehydrators, anhydration dehydration 
by refrigeration, and several other items. 
Robbins Aviation, 1735 W. Florence Ave., 
Los Angeles 47, Calif. 
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Micrometer Dial Gages, Indicators 


® Catalog 58 describes in detail firm’s 
line of Micrometer Dial Indicators and 
Micrometer Dial Gages. It gives specifi- 
cations, illustrations, tables. Manufacturer 
says these indicators and gages are accu- 
rate, sensitive and low in friction yet 
tough, to give users “more on-the-job time.” 
B. C. Ames Co., Waltham 54, Mass. 
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Rectilinear Galvanometric Recorder 


@ Illustrated bulletins on a rectilinear- 
writing galvanometric recorder, the “recti/ 
riter,” and accessories have been an- 
nounced. Bulletin R-501 details design, 
construction and features of this ink-writ- 
ing, strip chart recorder. Supplementary 
bulletins describe the recti/riter panel and 
shock mounts and the Line Voltage Moni- 
tor attachment. Houston Technical Labora- 
tories, 3609 Buffalo Speedway, Houston 6, 
Tex. 
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Hydrological instruments 


e@ New bulletin describes operation and 
features of current meters, water-level re- 
corders, hook gages, rain gages and wind 
instruments. Includes information on 
models of Gurley Current Meter and vari- 
ous outfits in which it is available, includ- 
ing suspension cables and wading rod sets. 
Bulletin 700, W. & L. E. Gurley, Industrial 
Division, Troy, N. Y. 


Circle 4L on Readers’ Service Card 


Combustion Analyzer 


e@ Four-page Product Specification E65-5 
describes the “Heat Prover” Combustion 
Analyzer that indicates per-cent-of-volume 
oxygen and combustibles present in the ex- 
haust gases from all types of boiler and 
industrial furnaces. Operating and physi- 
cal characteristics, and a list of accessories 
and ordering information are provided. 
Bailey Meter Co., 1050 Ivanhoe Rd., Cleve- 
land 10, Ohio. 


Circle 5L on Readers’ Service Carl 
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Tube Fitting Adapters 


e@ Catalog 4360 shows straight thread plugs 
and adapters, o-rings for straight thread 
fittings, and steel and brass pipe fittings. 
Tube & Hose Fittings Division, The Parker 
Appliance Co., 17325 Euclid Ave., Cleve- 
land 12, Ohio. 


Circle 6L on Readers’ Service Card 


General Stock Catalog 


e Fischer & Porter Co., Hatboro, Pa., has 
announced publication of a catalog describ- 
ing their complete line of products. It 
covers indicating, recording, controlling, 
and transmitting instruments for flow, 
pressure and density. 

Circle 7L on Readers’ Service Card 


By-Pass Rotameter 


e Bulletin 116 outlines the new Brooks 
By-Pass Rotameter, designed to permit 
economical measurement of large fluid flow 
rates in pipe sizes of 2” and above. It 
utilizes most advantages of the firm’s Ro- 
tameter. Brooks Rotameter Co., Lansdale, 
Pa. 


Circle 8L on Readers’ Service Card 


Computer Bulletin 


e New bulletin describes G-15D general- 
purpose digital computer and its digital 
differential-analyzer accessory. Versatility 
and range of operations of the basic G-15D 
is considerably increased by addition of 
this optional accessory. Linear and non- 
linear differential equations are solved ac- 
curately and rapidly with the two units. 
Bendix Computer Division, Bendix Avia- 
tion Corp., 5630 Arbor Vitae St., Los 
Angeles- 45, Calif. 
Circle 9L on Readers’ Service Card 
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Self-Operated Regulators 


e@ Bulletin C-655 describes Series 655 self- 
operated regulators used on a wide variety 
of industrial applications where it is de- 
sired to control the pressures of water. 
steam, oil, gas or other fluids. Also used 
as air operated shut-off valves. Fisher Gov- 
ernor Co., Marshalltown, Iowa. 
Circle 10L on Readers’ Service Card 


Cooling-Effect Detector 


e@ Literature describes new cooling-effect 
detector for protecting airborne electronic 
equipment against inadequate cooling con- 
ditions. Aviation Products Division, Fen- 
wal, Inc., Ashland, Mass. 


Circle 11L on Readers’ Service Card 


New Instruments 


e Two new bulletins describe firm’s ney 
instruments, Model 275 Intermediate-Fre. 
quency Converter and Model 95 Standard 
FM Signal generator. A revised bulletin 
describes their Model 505 Standard Test 
Set for Transistors. Measurements Corp., 
Boonton, N. J. 


Circle 12A on Readers’ Service Card 


Bichromator Analyzer 


e A new brochure on its Bichromator 
Analyzer is available from the Instrument 
Division of the Perkin-Elmer Corp., Nor- 
walk, Conn. Analyzer described is a dis. 
persive infrared plant instrument for con- 
tinuous, single-component measurement 
(either gas or liquid). 
Circle 13L on Readers’ Service Card 


Thermopiles 


e A bulletin that describes Hilger-Schwan 
Thermopiles for conversion of infra-red en- 
ergy into electrical energy suitable for an- 
plification and measurement is being of- 
fered. These thermopiles are designed for 
applications in the fields of infra-red spec- 
trophotometry, astrenomical infra-red meas- 
urement, emission pyrometry, and as com- 
ponents of temperature control devices. 
Information Service, Jarrell-Ash Co. 2% 
Farwell St., Newtonville 60, Mass. 
Circle 14L on Readers’ Service Card 


Micro-Microammeters 


e@ Two types of micro-microammeters for 
nuclear-reactor control systems are de 
scribed in Data Sheet E-03(1). One of 
these nuclear control-system components, 
with integral range-switch and meter, is de- 
signed for control-panel mounting. The 
other utilizes a bi-directional Ledex mecha- 
nism and can be installed remotely from 
the panel. Leeds & Northrup Co., Phila- 
delphia 30, Pa. 


Circle 15L on Realers’ Service Card 


Time-Delay Relays 


e Two bulletins have been released that 
contain details on the function of Three 
Dial Adjustable Time-Delay Relays, along 
with catalog part numbers for stan 
ranges and voltages in ac, de and 
cycle. Bulletin TD404 describes surface 
mounting type and Bulletin TD405 de- 
scribes flush-mounting type for 
mounting. A. W. Haydon Co., Waterbury, 
Conn. 

Circle 16L on Readers’ Service Card 
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Fischer & Porter has the answer...it’s READABILITY 


5 
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FP ratocraPHic 


~ 315 
” 
WZ 


OOK at the actual size illustration above. 
Notice how horizontal chart travel assures 
quick, easy readability. Side writing pens mean 
accurate reading of chart record. The entire 
instrument may be withdrawn from case, mak- 
ing visible a 14 hour chart section, without 
interrupting operation of the recorder or controller 
in any way. There are no other instruments 
like these using full four inch charts. 
F&P Ratographic Recorders may be quickly 
interchanged from the front of the panel. Serv- 
icing is simple. Automatic seal-off. Consider 
the continuous chart rewind with handy daily 
tear-off. Consider the removable pens, fed from 
an adequate ink supply reservoir. Yes, con- 
sider all the F&P Ratographic advantages and 
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you'll buy no others. 
These instruments mount readily on conven- 
tional or graphic panels. Specify any of many 
options and F&P has the answer. A single F&P 
Ratographic Recorder in use will convince you 
of their versatility, high accuracy and depend- 
ability. That’s a firm assurance. Write today 
for complete information or specific quotations. 
Fischer & Porter Co., 527 County Line Road, 
Hatboro, Penna. 


Illustrated Literature on Request 

Catalog 55-20 is a complete, detailed 
report on the multiple applications, 
the many options available in F&P 
Ratographic instruments. Write for 
it today. No obligation, of course. 
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Latest Revised Edition of 





CHART OF THE ATOMS 


As revised by William F. Meggers of the U. S. Bureau of Standards 
PUBLISHED EXCLUSIVELY BY WELCH 
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4854. CHART OF THE ATOMS. Latest 
Edition. With formed-metal chart molding 
at top and bottom, with eyelets for hanging. 

Each, $7.50 
4854A. CHART OF THE ATOMS. Latest 
Edition, om Spring Roller. Mounted on a 
spring roller within a metal case, suitable 
for permanent wall mounting, and including 
key booklet. Each, $15.00 


e AUTHORITATIVE 
e@ COMPREHENSIVE 


e LITHOGRAPHED 
IN SIX COLORS 


e 48 PAGE 
KEY BOOKLET 


e SIZE 42 x 58 
INCHES 


Gives Principal Facts 
about all known 
Atoms. 





4858. KEY, For Chart of the Atoms. Many 
students want their personal copy of the 
key booklet for further study and review. 
Teachers often make the study of the key 
a class project or the subject of special 
reports. 

Each, $1.00. 
$65.00. 


Per Dozen, $9.00. Lot ef 100, 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 





_ 


ESTABLISHED 1880 
1515 Sedgwick Street, Dept. ISA, Chicago 10, Illinois, U.S. A. 
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GERMAN INSTRUMENT MAKER 
WANTS 


U. S. Manufacturer or Financial Investor for North American pro- 


duction of instruments responsible for the erection of a U. S. Sales 


and Service Organization for: 


@ Process Control: dielectric - electronic system 


@ Moisture Measurement: in any material 


e@ Thickness Measuring: of soft or elastic material 


@ Automation: of large, universal machine tools 


Experts with 25 years experience in construction and application 


of instruments of world-wide reputation, many with no competition. 


Markets: 


Wood Processing, especially Pulp and Paper, Food, Steel, Foundry, 


Chemical, Photo, Coal, Fuel, Textile and Synthetic Fibers Industries. 


Interested Electronics or Mechanical Manufacturers 
Write Box No. 2045, % ISA JOURNAL 
313 Sixth Avenue, Pittsburgh 22, Pa. 
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> new literature 





Photographic Slide Rule 


e A free slide rule to aid professional and 
industrial motion picture Photographers 
and data recording engineers js available, 
It permits easy conversion of feet of film 
to running time, or the reverse, for all 
frame rates and film sizes, and speeds cal, 
culation of camera operating Conditions, 
Flight Research, Inc., P.O. Box 1-F, Rich. 
mond 1, Va. 


Circle 17L on Readers’ Service Card 


All-Electric Actuator 


e Bulletin D-1 outlines firm’s new Series 
“D” Actuator, an all-electric, proportional, 
positioning-device for use in conjunction 
with modern electronic control systems 
The unit combines features of an all-elec. 
tric system with the mechanical simplicity 
and ruggedness of commercial pneumatic 
actuators marketed by firm.  Conoflow 
Corp., 2100 Arch St., Philadelphia 3, Pa, 


Circle 18L on Readers’ Service Card 


Symposium Reprints 


e Two papers reprinted from a Sympo 
sium on Engineering Dimensional Metrolo- 
gy are available. The papers are: “Large 
Scale Metrology,” by V. B. Hessen; and 
“New Precision Internal Measuring Ma- 
chine,” by C. O. Taylorson and A. Turner, 
Engis Equipment Co., 431 S. Dearborn St, 
Chicago 5, Il. 


Circle 19L on Readers’ Service Card 


Gas Liquefier 


e Folder giving engineering data on No 
relco Gas Liquefier is available from the 
Instruments Division, North American Phil- 
ips Co., 750 S. Fulton Ave., Mount Ver 
non, N. Y. It is illustrated with photos 
and drawings. Technical details cover 
speed, efficiency, yield, motor characteris 
tics, cooling water consumption, weight 
and size. 
Circle 20L on Readers’ Service Card 


Packless Valves 


e Bulletin Series 348 outlines duo-seal 
packless valves that have been recom 
mended by manufacturer for reduced valve 
maintenance and operating costs. These 
pneumatic valves are made for convectors, 
unit ventilators, air conditioners, and t% 
diators. Powers Regulator Co., 3434 Oak 
ton St., Skokie, II. 
Circle 21L on Readers’ Service Card 


Accelerometer 


@ Technical data is available on a tiny 
accelerometer for use in instrumentation 
and control systems. Designated as Series 
LA03-0200, this accelerometer weighs only 
three ounces, is simply and ruggedly de- 
signed, and has a high-output potentiome 
ter pickoff and _ pressure-sealed case 
Humphrey, Inc., 2805 Canon St. San 
Diego 6, Calif. 
Circle 22L on Readers’ Service Card 
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INVESTMENTS 
FOR YOUR CAREER 
IN INSTRUMENTS 

AND SYSTEMS 
ENGINEERING — 


ISA 
PROCEEDINGS 


Recorded for you in these ISA PRO- 
CEEDINGS are the current practices 
in the ever-expanding field of in- 
strumentation and automatic control. 
They are written by experts, and 
have been presented at ISA’s Annual 
Instrument - Automation Conferences 


& Exhibits. 


Technical papers on every major in- 
dustry application to help you solve 
problems of design, installation and 
use are contained in these ISA PRO. 


CEEDINGS. 


Industries covered include: 
nautical, Atomic Energy, Chemical, 
Communication, Education, Electric 
& Electronic, Food, Heating & Air 
Conditioning, Industrial & Scientific, 
Machinery, Medical, Petroleum, 
Power, Rubber, Sanitation, Steel, 
Textiles, Transportation, and Util- 


Aero- 


ities. 
SAVE UP TO 50% 


Limited Supply 
First Come—First Served. 


ISA Non 
Member Member 


1950 Instrument Conference & 
Exhibit Complete Set . .$1.50 $2.75 


1951 Instrument Conference & 
Exhibit Complete Set .. 1.50 2.75 


1952 Instrument Conference & 
Exhibit Complete Set .. 2.50 3.75 


1953 Instrument Conference & 
Exhibit Complete Set .. 2.50 3.75 


1954 Instrument Conference & 
Exhibit Complete 
Five Parts 


SrrTTatTTs | 8.00 
1955 Instrument Conference & 
Exhibit Complete 
Weeemeets ........... 5.00 8.00 
Company purchase orders accepted, 


+ epee ev include payment with 
order. 1 orders are FOB Pitts- 
burgh, Penna. a 


The above ISA PROCEEDINGS 


may be ordered from 


INSTRUMENT SOCIETY 
OF AMERICA 
313 Sixth Avenue, 
Pittsburgh 22, Pennsylvania 
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Impedance Meters 


@ Two models of coaxial impedance me- 
ters, operating in the frequency range of 
1500 to 12,400 megacycles, and six models 
of waveguide impedance meters, operating 
in the frequency range of 2600 to 18,000 
megacycles, are described in a new data 
sheet. The Narda Corp., 160 Herricks 
Rd., Mineola, L. L, N. Y. 


Circle 23L on Readers’ Service Card 


Pyrometer Indicator 


e Bulletin 64 on firm’s portable pyrome- 
ter indicator, the “MiniMite,” is available. 
Instrument is designed as a dual purpose 
device to measure temperature directly 
when connected to a thermocouple; and a 
instrument against 
which to check other millivoltmeter and 
potentiometer-type instruments. Thermo 
Electric Co., Ine., Saddle Brook, N. J. 
Circle 24L on Readers’ Service Card 


standard comparison 


Packless Valves 


e A complete line of packless valves for 
applications involving hazardous liquids 
and gases, as well as in nuclear-energy in- 
stallations, are described in Catalog “F”. 
Over 20 cutaway views of different packless 
valve models are included. Fulton Sylphon 
Division, Robertshaw-Fulton Controls Co., 
Box 400, Knoxville 1, Tenn. 
Circle 25L on Readers’ Service Card 


Digital Ohmmeters 


e Complete information and characteris- 
tics are available on two new digital ohm- 
meters. Both models have been engineered 
specifically for laboratory and industrial 
applications. Non-Linear Systems, Inc., 
Del Mar Airport, Del Mar, Calif. 


Circle 26L on Readers’ Service Card 


Servo Components 


e@ Bulletin 410 describes high-temperature 
servo-mechanism components. These units 
are said by manufacturer to be reliable un- 
der the high ambient-temperature condi- 
tions encountered in numerous airborne 
and nuclear applications. Norden-Ketay 
Corp., Commerce Rd., Stamford, Conn. 
Circle 27L on Readers’ Service Card 


Errata 


e The photo appearing in the “Significant 
Products” section of the November, 1956 
issue of the JSA Journal was of the Gow- 
Mac Temperature Regulated Cell for 
200°C operation as in their Bulletin TRC- 
956. However, our mistakenly re- 
ferred to their Hot-Operation T/C cell 
for mounting in user’s bath or cabinet, as 
per Gow-Mac Bulletin HTC 756. The 
wide variety of T/C cells offered by Gow- 
Mac for gas chromatography and plant- 
steam gas analysis make it possible to han- 
dle applications of unusual nature. See ad 
veriisement on page 91A this issue. 
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Gives You Extended 
Coverage from 
100 Ke to 940,000 Ke 


grog 
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PRECISION GRID-DIP METERS 


59 
iat $75.00 


MODEL 59-LF OSCILLATOR UNIT 


Frequency Range: 
100 Ke to 4.5 Mc. 
Price - Oscillator Unit 
(Head) only $98.50 

$168.00 


MODEL 59 OSCILLATOR UNIT 


Frequency Range: 
2.2 Mc to 420 Mc, 
Price - Oscillator Unit 
(Head) only $98.50 
with Power Supply 
$168.00 





MODEL 59-UHF OSCILLATOR UNIT 


Frequency Range: > 
420 Mc to 940 Mc. 
Price - Oscillator Unit 
| (Head) only $128.50 


with Power Supply 
$198.00 


re 
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Measurements’ Megacycle Meter is now avail- 
able in a choice of three oscillator heads 
providing frequency range coverage from 
100 Ke to 940,000 Kc. Thus, the utility of 
this versatile instrument has been extended, 
making it, more than ever, indispensable to 
anyone engaged in electronic work; engineer, 
serviceman, amateur or experimenter. 





MEASUREMENTS CORPORATION 


BOONTON @ NEW JERSEY 
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New! 


RED FLASHER 
TRUSCALE 


Danger “~~ 


Jerguson Truscales are now avail- 
able with a unique new safety fea- 
ture. Illuminated scale starts flash- 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 
dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac- 
curacy of 1 of 1% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It's easy to take readings from any 
point from which the face can be 
seen. 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 


Bailey Meters & Controls, Lid., London, Eng. 
Controle Bailey, Paris, France 
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Thermal Conductivity Analyzer 


@ Catalog 56-1008-59 explains principle, 
construction, operation and features of the 
Condu-Therm Analyzer and the Acratron 
Electronic Recorder. This analyzer can 
be used for determining amount of COs, 
He, He, CHy, etc., and employs thermal- 
conductivity method of analysis. The Hays 
Corp., Michigan City, Ind. 
Circle 28L on Readers’ Service Card 


Servo Newsletter 


e A new periodical, “Around the Servo 
Circuit,” is now being published quarterly. 
New developments in infrared control sys- 
tems, a question and answer column de- 
scribing special problems, and reports on 
new literature are among items covered in 
first issue. Servo Corp. of America, 20-20 
Jericho Turnpike, New Hyde Park, N. Y. 


Circle 29L on Readers’ Service Card 


Pressure Transmitter 


e Bulletin 501 is available on company’s 
low-differential-pressure transmitter. It de- 
scribes the style H electric transmitter with 
ranges 0 to 2, 4, 6, 8 and 10 inches of water 
and with working pressure 50 pounds per 
standard inch gage. Burgess-Manning Co., 
Penn Instruments Division, 4110 Haverford 
Ave., Philadelphia 4, Pa. 
Circle 30L on Readers’ Service Card 


Electronics Products 


e Up-to-date information on cathodes and 
other tubular electronic parts is incorpo- 
rated in a revised catalog. Designated as 
“Superior Tube Electronic Products,” Cata- 
log No. 51, it describes two new additions 
to firm’s line: the narrow neck disc cath- 
ode and Cathaloy P-51. Superior Tube Co., 


1730 Germantown Ave., Norristown, Pa. 
Circle 31L on Readers’ Service Card 


Alignment Instrument 


e@ Information and detailed specifications 
are available on Radaligner Model V, a 
complete alignment instrument designed 
for the 10 to 145~me range. Instrument 
includes a sweeping oscillator, calibrated 
variable-frequency marker and fixed crys- 
tal-controlled markers. Kay Electric Co., 


14 Maple Ave., Pine Brook, N. J. 
Circle 32L on Readers’ Service Card 


Custom Design and Development 


e Brochure describes company’s electronic 
research, development, and production fa- 
cilities. Illustrates a wide range of custom- 
built controls, research apparatus, indus- 
trial automation, medical instrumentation, 
and other electronic equipment. Also shows 
how firm takes an idea, develops a working 
prototype and then, if desired, manufac- 
tures the product. Nelson Instrument Co., 
607 Howard St., Howard St., Evanston, 


Til. 


Circle 33L on Readers’ Service Card 
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At Hughes we are conducting funda- 
mental research and development and 
production engineering in the fields 
of radar systems, guided missiles, dig- 
ital and analog computers, microwave 
tubes, semiconductor products and ' 
other activities requiring use of many 
types of test equipment. This activity 
is supported by an outstanding Pri- 
mary Standards Laboratory equipped 
for electrical, mechanical and physical 
certifications. 

Those with extensive experience in the 
measurement of electrical and physical 
quantities to a high degree of accuracy ? 
and who wish to join in the establish- 
ment of new techniques to further in- 
crease the accuracy and application of 
such measurements will find a satis 
factory outlet for these abilities at 
Hughes. 
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Scientific Staff Relations 





Research and Development Laboratories 
HUGHES AIRCRAFT COMPANY 


Culver City, California 
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at Republic Aviation 


Action delay —the time lag between the 
brain sensing a signal and converting it 
into muscular energy — becomes critical 
in piloting hypersonic aircraft. 


Republic Aviation, pioneer in jetcraft 
and missiles, needs instrumentation re- 
search and flight test engineers to de- 
velop electromechanical brains, nerves 
and muscles—to develop electronic neu- 
ral systems with minimum action delay. 


Working at Republic in electronics in- 
strumentation you will raise the safety 
and performance coefficients of the men 
operating the most advanced mechanical 
ensembles yet devised.* 


Here are some of the stimulating assign- 
ments awaiting you at Republic: 


INSTRUMENTATION RESEARCH 


® Servo Systems Analysis 

® Analog Technique Development 

® Automatic Data Processing 

8 Development of Magneto-strictive 
Units 

® High Speed Oscillographic 
Recording 


INSTRUMENTATION FLIGHT TESTING 


® Airborne Magnetic Tape Systems 

® Airborne Telemetering Devices 

8 Transducer Development in 
Recording 

® Advanced Circuitry 

8 Flight Test Instrumentation 
Installation 


*For example, the incredible Republic 
F-105 Thunderchief, most advanced 
and lethal hypersonic USAF fighter- 
bomber, capable of delivering atomic 
payloads. 


To learn more on career positions at 
Republic Aviation in electronic instru- 
mentation, send a complete technical 
and personal resume to: 


Mr. George Hickman 
Engineering Employment Manager 


SEE Flees sae 
AUVIATIay 


Farmingdale, Long Island, New York 


PRR ce aE ARI 
February 1957 


| Chromatograph 


e@ A new automatic vapor-phase chroma- 
tograph, designed for use in hazardous 
areas, has been introduced and is described 
in Bulletin 1836. Instrument consists of 
two units: the analyzer, designed for use 
at sample point in plant or other hazard- 
ous location; and control unit, which may 
be located as much as 500 feet away. 
Consolidated Electrodynamics Corp., 300 
N. Sierra Madre Villa, Pasadena, Calif. 
Circle 34L on Readers’ Service Card 


SR-4 Devices 


e A new line of flat-grid, fine-pitch, bake- 
lite gages, superior replacements for small 
sizes of wrap-around gages, is among prod- 
ucts listed in a price list on SR-4 strain 
gages, instruments and accessories issued 
by the Electronics and Instrumentation 
Div., Baldwin-Lima-Hamilton Corp., Dept. 
76, 42 Fourth Ave., Waltham 54, Mass. 


Circle 35L on Readers’ Service Card 


Instrumentation Tape Recorder 


e@ Capabilities and characteristics of firm’s 
FR100 instrumentation tape recorder are 
described in 20-page booklet. These re- 
corders are used in data acquisition, stor- 
age, analysis and reduction, in machine 
and process programming and in dynamic 
simulation. Instrumentation Div., Ampex 
Corp., 934 Charter St., Redwood City, Calif. 
Circle 36L on Readers’ Service Card 


Gear Boxes, Switches, Actuators 


e Four-page brochure covers the latest de- 


velopments of manufacturer. Describes 
and illustrates miniaturized gear boxes, 
miniaturized vibration-resistant pressure 


switches, and light-weight, compact screw- 
jack actuators. Southwestern Industries, 
Inc., 5880 Centinela Ave., Los Angeles, 
Calif. 

Circle 37L on Readers’ Service Card 


Measuring and Control Equipment 


e@ Revised edition of firm’s catalog of meas- 
uring and control equipment has been pre- 
pared. Lists major Simplex equipment 
for measurement and control of liquids and 
gases, and illustrates many types of con- 
trollers, gages, manometers, recorders, me- 
ters, valves, etc. Simplex Valve & Meter 
Co., 7 East Orange St., Lancaster, Pa. 
Circle 38L on Readers’ Service Card 


Bench-Model Comparator 


e Literature illustrates Bench-Model Com- 
parator, has descriptive information, and 
gives the range and accessories available. 
Comparator quickly and accurately checks 
pitch diameter on splines and gears (ex- 
ternally or internally); lengths of parts; 
center to center; O.D. 
and I.D. dimensions, etc. Jerpbak-Bayless 


Co., Solon Rd., Solon, Ohio. 
Circle 39L on Readers’ Service Card 
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LIBRASCOPE X-Y PLOTTERS 
offer the highest accuracy in 
rapid graphic presentation for 
data handling. In ever expand- 
ing areas of application —in 
scientific laboratories, indus 
trial, engineering and business 
offices—wherever automatic 
plotting is important. 





Potentiometer Transducer type 





NEW LIBRASCOPE 
XxX-Y PLOTTERS 


Model 200-B 
for OC signal inputs 


Optional accessory input chas- 
sis provide for changing from 
one type of input to the other. 
A complete line of accessories 
— keyboards, binary, punched 
card and punched tape con- 
verters—make the new series of 
Librascope X-Y Plotters ideal for 
any point plotting or curve trac- 
ing assignment. 


ACCURACY: Static—.1% 
Dynamic-.5% at 5”/sec. 
RESPONSE: 1 second full scale 
PLOTTING AREA: 10”x 15” 
Absolutely drift free—High input impedance 
Reliable new ink feed system. 


Send for new 
8 page brochure. 
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PALMER 


Drosencts 


an outstanding 


improvement in 


DIAL THERMOMETERS 


ADABLE 
x RE Os; 


i 4 
4 ° 
% 


CASE CAN &e 


yai-laatel| 


delilelaehitela: 


Full 3% Dial Face 


* No Sector 
No Pinion 
No Linkage 
Constant Accuracy 


Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 
A aT, nati 2, Ohio 
ndustrial Laboratory Recording 


vd Dial Thermometers 
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| > new literature 


| Thermostatic Controls 


e@ New booklet on thermostatic controls 
describes in detail the design, construction 
| and operation of tubular type “Temp- 
| Guard” thermostats that make or break an 
electrical circuit by responding to changes 
in temperature or electrical load. The 
Franklin Dales Co., 180 East Mill St., 
Akron, Ohio. 


Circle 40L on Readers’ Service Card 


Viscometer Recorders 


e@ Bulletin V-1217 describes a new line of 
| Viscometer Recorders Series R3, designed 
| for use with firm’s electric-pneumatic vis- 

cometer measuring elements. Gives com- 

plete features and is illustrated with pho- 
tographs and a schematic diagram. Nor- 
cross Corp., 247 Newtonville Ave., Newton 

58, Mass. 


Circle 41L on Readers’ Service Card 


| Frequency Meter 


| @ Redesigned Model 802B Frequency Me- 

| ter (S to X Band) operating in the fre- 
quency range of 2350 to 10,500 megacycles, 
and featuring a Veeder-Root digital count- 
er, is described in a new data sheet. The 
Narda Corp., 160 Herricks Rd., Mineola, 
S20. Os 


Circle 42L on Readers’ Service Card 


Potentiometer 


@ Data Sheet E-51(6) describes the Type 
K-3 Universal (Guarded) Potentiometer. 
It lists complete specifications of the in- 
strument and gives typical applications in 
laboratories. Leeds & Northrup Co., Phila- 
delphia 30, Pa. 


Circle 43L on Readers’ Service Card 


Polyvinyl Chloride Valves 


e Engineering information is available on 
a new series of general purpose P.V.C. 
(Polyvinyl Chloride) valves designed to op- 
erate under conditions generally considered 
beyond the capabilities of ordinary plastic 
materials. Chemtro] Corp., 11008 Santa 
Fe Ave., Lynwood, Calif. 
Circle 44L on Readers’ Service Card 


Errata 


® In the January issue, page 32, under 
“Summary of Income and Expense,” there 
was a typographical error which was over- 
looked during the deadline rush. The line 
| entitled Publications Except ISA Jour- 
| nal. showed an Income of $528,807.73, Ex- 
| pense of $465,421.07, and Difference of 
$10,056.83 (L). This should have been 
an Income of $28,660.50, and Expense of 
$38.717.33 with the Difference remaining 
the same. The total line showing an In- 
come of $528,807.73, Expense of $465,- 
421.07, and Difference of $63,386.66 (G) 


was correct. 











A New Plotter 


for Precision Layout 
Gage Charts... 
Aircraft Lofting 


This is the Coordinatograph, 
a new plotting instrument now 
being used for all types of pre- 
cision layouts. It plots within 
001" over a 4714" x 4744" 
working table. 


_ 


Rack and pinion construction 
for counter dials assures accu- 
rate measurements. 7 diameter 
microscope with pricker point 
permits observation and plot- 
ting in a single operation. 





Radii from 12” to 40” can be 
plotted with beam compass. 


Working table is_ vertically 
laminated plywood. Mount is 
vibration-free tripod construc- 
tion. 


Imported and guaranteed by 
Aero Service Corporation, 
world’s leading aerial mapping 
company, the Haag Streit Co- 
ordinatograph is at work in 
many industries today. Write 
now for folder, ‘‘Precise Plot- 
ting with the Coordinato- 
graph.” 





AERO SERVICE 
CORPORATION 


210 E. Courtland Street + Philadelphia 20, Pa 
Circle 100A on Readers’ Service Card 
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MAJOR 
J0B 
ADVANTAGES 


now offered by 
DU PONT 


Interesting, challenging, 
professional work assignments. 


Long-range company programs 
assuring stability. 





Promotion-from-within 
policy assuring opportunities 
for advancement. 


slot- 


Varied technical and 
administrative training 
programs. 


IMMEDIATE OPENINGS FOR: 
Instrument Designers 


Apply today for a position that 
will allow you to realize your full 
potential as a designer. Your work 
will be in a wide range of increas- 
ingly important fields. 





Please send complete resume, in- 
cluding details of education ang 
experience, to: 








Mr. T. J. Donovan 
- Engineering Department 
yn, 
ing 
10- ery — 
mM Better Things for Better Living 
ite ++-through Chemistry 
ot- 
0- EL. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 
10, Pas 
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Tentative Standard 


e A copy of SAMA Tentative Standard, 
RC3-12-1955, “Accuracy and Sensitivity 
Terminology as Applied to Industrial In- 
struments,” is available without charge. 
Contact Hampton M. Auld, Executive Sec- 
retary, Recorder-Controller Section, Scien- 
tific Apparatus Makers Assn., 522 Fifth 
Ave., New York 36, N. Y. 
Circle 45L on Readers’ Service Card 


Induction Heating Unit 


@ Data Sheet 5.2-7 contains information 
on operation, construction, and general fea- 
tures of the Hobart Brothers 400-Cycle In- 
duction Heating Unit as controlled by Elec- 
tronic Strip Chart Program Controller. 
Specification S901-7 gives detailed descrip- 
tion of Brown Power Supplies for Com- 
pensated Ion Chambers. Minneapolis- 
Honeywell Regulator Co., Industrial Divi- 
sion, Wayne and Windrim Aves., Philadel- 
phia 44, Pa. 


Circle 46L on Readers’ Service Card 


Potentiometer Pyrometer 


e Bulletin 9B describes the improved Py- 
rotest, a portable potentiometer pyrometer 
with interchangeable direct-reading scales. 
Pyrotest checks and calibrates all types of 
thermocouple-actuated temperature instru- 
ments, and many electrical instruments. 
Technique Associates, 211 E. South St., 
Indianapolis 25, Ind. 
Circle 47L on Readers’ Service Card 


Soldering Tips 


e Catalog 144 shows an expanded line of 
Hexclad Long-Life tips. The various shapes 
of plug and screw tips are _ illustrated. 
Data is also given on the tip diameter and 
length, style of tip point and size of tip 
point. Hexacon Electric Co., 566 W. Clay 
Ave., Roselle Park, N. J. 
Circle 48L on Readers’ Service Card 


Magnetic Laminations 


@ Magnetics, Inc., Butler, Pa., has issued 
a four-page supplement to its catalog which 
describes a line of performance-guaranteed 
magnetic laminations. Supplement gives 
physical lamination constants and core 
stack design factors for four new high- 
permeability laminations. 
Circle 49L on Readers’ Service Card 


Temperature Controls 


e Brochure describes firm’s complete line 
of miniaturized temperature controls de- 
signed for aircraft, airborne equipment, 
guided missiles and related applications 
requiring reliable temperature control in 
confined space. Fenwal, Inc., Ashland, 
Mass. 


Circle 50L on Readers’ Service Card 












MINIATURE 


RECORDING 


POTENTIOMETER 


This revolutionary recorder saves 
you two ways .. . fits in a small 
space (only 9% inches wide and 8% 
inches tall) and costs less. 













Model 2705 








_— + 





















































SPECIFICATIONS 


* Null bolance 
* Pen speed: 1 second 
© 5% accuracy 
* TC or MV calibration (SMV to 100MV) 
* Automatic continuous standardization 
* Max source impedance 
1000 ohms per MV of span 
* .14% sensitivity 


OPTIONAL FEATURES 
* 3 speed chart drive transmission 
* 1 to 4 SPDT adjustable control switches 
* Reference junction compensation 
* Selsyn motor chart drive 
* Transmitting slidewire 


* Event marking margin pens 


westronics 


ia Cee PCR A ee 


3605 McCART STREET 
FORT WORTH, TEXAS 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 











TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
























Ti 
‘itl mee... 
HYDROSTATIC GAUGES | 


FOR ALL PURPOSES | 


PRESSURE * VACUUM e¢ DRAFT 
DEPTH & ABSOLUTE PRESSURE | 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


| 
UEHLING INSTRUMENT CO. | 


463 GETTY AVE., PATERSON,N. J. 
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SWISSOMATIC 
PRODUCTS | 











MANUFACTURERS OF 


PRECISION 
INSTRUMENT || 
PARTS | 





1818 Stanford Street 
Santa Monica, California | 
A. A. Anderson, President 


TELEPHONE: 
TExas 0-4422 
TExas O-3131 

EXBROOK 5-6772 
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> new books 





Electronic Instruments, edited by |. A. 
Greenwood, J. V. Holdam, Jr., D. 
MaCrae, Jr., 721 pp, $10.00 


This book is arranged in five parts so reader 
can rapidly find specific information on any 
on of the electronic instruments covered. 
Gives examples and uses and describes the 
step-by-step methods used in design of electron- 
ic computers. Lists 17 important types of rep- 
resentation—explains 6 arithmetic operations 

presents 2 typical computers to illustrate meth- 
ods discussed. Book includes 400 _ illustra- 
tions. (Order from McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 36, N. Y.) 


Heat Transfer in Miniaturized Electronic 
Equipment, 85 pp, $1.25 


Encompasses a survey of current and under- 
development methods of heat transfer in elec- 
tronic equipment. The work has been eccom- 
plished as the initial phase of a research pro- 
gram directed toward the preparation of a 
heat transfer design manual to assist elec- 
tronic equipment. The work has been accom- 
equipment with satisfactory thermal perform- 
ance. (Order Catalog No. D211.6:E1 2/2, Supt. 
of Government Documents, Government Print- 
ing Office, Washington 25, D. C.) 


Basic Vacuum Tubes and Their Uses, 
Rider G Jacobowitz, 208 pp, soft cover 
$3.00, cloth bound $4.00 


This book contains basic information relating 
to vacuum tubes. It is a solid foundation for 
understanding elementary electron tube be- 
havior underlying more advanced and special- 
ized types of vacuum tubes. Covers rectifica- 
tion, amplification, oscillation, electron theory, 
diode and triode characteristic curves and tube 
constants, multi-electrode tubes, tetrodes, pen- 
trodes, beam power and variable mu _ tubes. 
(Order from John F. Rider Publisher, Inc., 
116 W. 14th St., New York 11, N. Y.) 


Mathematics and Computers, George R. 
Stibitz, Jules A. Larrives, 236 pp, 
$5.00 


Book surveys the work of the applied mathema- 
tician, problems he studies, methods he uses 

especially computational methods—and the com- 
puting devices that help him in the application 
of mathematics to problems in science, engin- 
eering and business. (Order from McGraw- 
Hill’s Industrial and Business Book Information 
Service, 327 W. 41st St., New York 36, N. Y.) 


Electronic Scheduling Machine Require- 
ments, R. B. Canning, 43 pp, $1.25 


How today’s electronic computer technology 
can be used to aid production management in 
determination of shop schedules, both for data 
processing and decision making, is discussed in 
this report for the Navy. An earlier study by 
the same author, PB111580 Production Control 
Through Electronic Data Processing: A Case 
Study, is available for $1.50. (Order P.121117 
from the Office of Technical Services, U.S. De- 
partment of Commerce, Washington 25, D.C.) 


Shortage of Scientific and Engineering 
Manpower, Interim Report, 6 pp, 5c 


This interim report of the sub-committee on 
research and development of the Joint Com- 
mittee on Atomic Emergy discusses the prob- 
lem of scientific and engineering manpower 
shortage in this country and gives the major 
recommendations made to the committee. 
(Order Catalog Y4.At7/2:Sci2, Supt. of Govern- 
ment Documents, Government Printing Office, 
Washington 25, D.C.) 


Radio Telemetry, Myron H. Nichols, Law- 
rence L. Rauch, 2nd edition, 460 pp, 
$12.00 


This book gathers together the basic theory and 
a cross-section of current practice in measure- 
ment and communication in radio telemetry 
which had previously been widely scattered and 
uncorrelated. (Order from John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y.) 


Instrumentation and Automation Report, 
715¢ 


This is the complete report of the Subcom- 
mittee on Economic Stabilization which held 
Congressional hearings on instrumentation and 
automation Dec. 12-14, 1956. It contains the 
full testimony of these hearings that were 
briefed in the January issue of the ISA 
Journal. (Order by name from Superintendent 
of Documents, Government Printing Office, 
Washington 25, D. C.) 





SIMPLYTROL Precast 


10 standard 
ranges from 
-200° to 


Accuracy 2% 
(limit of coli. 
bration error), 
Sensitivity 
Ohms 
millivolt, 
Cat. No. 4535, size 10” x 6", 7 
Range 0, 1000 #. 0/500. states 

Thermocouple-type automatic pyrometer for con. 
trolling temperature in furnaces or ovens ond 
manufacturing processes. Leads between Simply. 
trol and its thermocouple sensing element may be 
up to 100 feet or more depending on temperature 
range and lead wire resistance. Load relay, 5 am. 
peres S.P.D.T. Optional heavy duty relays to 404, 
Either AUTOMATIC control or LIMIT shutoff, Ay 
automatic Simplytrol turns heat on and off to 
hold required temperature. Proportioning effeg 
can be increased or decreased by changing com 
on the sensing cycle. With shorter cycles, control 
more nearly approaches straight line, A limp 
Simplytrol locks up when the trip point is reached 
and remains locked until reset. Use limit Si 
trols for monitoring and safety shutoff or alarm, 
Cabinet model for wall 
mounting or portable 
shown above. To the 
right is an MFP Simply- 
trol for flush mounting in 
a cabinet or control pan- 
el. Several other mount- 
ings are shown in Cata- at n SY" a 8 tee 
log 4-A. Send for your Range 0/1500°F, 
copy. Assembly Prod- 0 800°C. $127.00 
ucts, Inc., Chesterland 20, Ohio. Phone (Cleve 
land, O.) HAmilton 3-4436. (West Coast: P.O, 
Box XX, Palm Springs 20, Calif. Phone DHS 4313 
OR 4-2453. Booth 3916, IRE Show, Mar. 162), 
Coliseum, N. Y. C. 
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is this job for you? 
INSTRUMENT ENGINEER 


NEEDED 





REQUIREMENTS 
EE. or Ch.E. degree and five 
or more years’ experience. 


JOB DESCRIPTION 
Responsibility includes applica- 
tion and maintenance of a wide 
variety of process recording 
and control instruments. 


OPPORTUNITY 

Here's your chance to get in on 
the “ground floor” of a fast- 
moving new industry... with a 
company that will be a vital 
force in atomic age develop- 
ments. The position will provide 
you with broad opportunity for 
utilizing your ability to think 
and to advance. 


Technical Personnel Office 
URANIUM DIVISION 
MALLINCKRODT CHEMICAL WORKS 
65 Destrehan St. St. Louis 7, Mo. 
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fMPLOYMENT & BUSINESS 


> Positions Open 

> Positions Wanted 

, Representatives Available 
. Representatives Wanted 


> Business Opportunities 








RATES and MECHANICAL REQUIREMENTS 


CLASSIFIED DISPLAY 
a : Minimum— 
$1.00 per line, minimum 83 lines 1 column inch ...-$ 
1/6 page 
Box Number counts as one line (2% x 4% deep). 
1/4 page 
50 characters and spaces per line 
1/3 page 
10% discount on advance pay- » 
ment of 3 or more insertions 1/3 page 
ordered at one time 
2/3 page 
POSITIONS WANTED .50c per 
line, payable in advance. No 1 page 
discount 7 


Vii 








COPY MUST REACH THE ISA JOURNAL. GRANITE BLDG., 


AVE., 


PITTSBURGH 22, PA 


PRECEDING DATE OF PUBLICATION. 


(3% x 4% deep)... 75.00 
(4% x 4% deep) ___100.00 
(2& x 10 deep) 100.00 
(4% x 10 deep) __.250.00 


(7 x 10 deep) ___.275.00 


NOT LATER THAN 10TH O 


classified advertising . 


EQUIPMENT & SUPPLIES 
> Wanted or For Sale 

> Used Equipment 

> Books — Patents 


> Materials — Services 





Answers to Box Number should be addressed Care of ISA Journal, Granite Bldg., 313 Sixth Ave., Pittsburgh 22, Pa. 


POSITIONS WANTED 





in the Chemical or Oil Industry. Nine 


48T CLASS INSTRUMENT MECHANIC — De- 
position 


experience in trouble shooting, repair and 
rentenance of electronic and pneumatic industrial 
control instruments. Good education and background. 


For complete resume, write Box No. 2044, % ISA 
Journal. 








REPRESENTATIVES AVAILABLE 


REPRESENTATIVE AVAILABLE. Graduate 


MB, 32 years old, seeks substantial sales line | 
requiring an engineering approach. Northern Ohio | 
territory. 


. Box No. 2046 % ISA Journal. 








RESUMES 


SCIENTIFIC ENGINEERING TECHNI- 
CAL RESUMES OUR SPECIALTY. Ex- 
pertly typed, carefully proof-read, attrac- 
tive layout. Reproduced by multilith on 
quality bond papers. $4.00 for 50 copies 
of one page: $5.00 for 100 copies. Post- 
paid. To assist you, additional copies 
will be reproduced and distributed to major 
firms (excluding your present employer) at 
no cost to you. 

Send for “How to Write Your Resume’’ in 
duding sample guide——$1.50 postpaid. 


ORVILLE E. ARMSTRONG & CO. 
$5 W. 42nd St., Dept. N, N. Y. 36. N. Y. 














Offers immediate long range oppor- 
tunities for 


INSTRUMENT 
APPLICATION 
ENGINEERS 


Mechanical engineers with Steam 
Power or Process Plant experience. 


Immediate openings in San Fran- 
cisco and Los Angeles, California. 


Liberal relocation allowances for you 
and your family plus other emolu- 
ments, 


Send Resume to 
Manager of Employment & Placement 


BECHTEL 
CORPORATION 


220 BUSH STREET 





San Francisco 4, Calif. 


— 


> Supplies — Miscellaneous 














Instrument 
Application 
ENGINEERS 


M.E. Chemical or Electrical degree 
and 


Instrument 

Application 

DESIGNERS 
& DRAFTSMEN 


BECHTEL 


CORPORATION 


is a progressive Engineering-Construction 
firm engaged in world-wide operations. 


Immediate openings in our 


NEW YORK OFFICE 


for men with | to 10 years experience in 
oil refinery or chemical plant. Will train 
recent college grads in Instrumentation. 


EXTRA BENEFITS including 
PROFIT SHARING TRUST & 
LIBERAL INSURANCE PROGRAM 


Phone, or send resume to: 
MR. PAUL KEATING 


BECHTEL 


485 Lexington Ave., N. Y., N. Y. 
MUrray Hill 7-7100 





is this job for you? 
INSTRUMENT ENGINEER 


NEEDED 





REQUIREMENTS 
EE. or Ch.E. degree and five 
or more years’ experience. 


JOB DESCRIPTION 
Responsibility includes applica- 
tion and maintenance of a wide 
variety of process recording 
and control instruments. 


OPPORTUNITY 

Here's your chance to get in on 
the “ground floor” of a fast- 
moving new industry... with a 
company that will be a vital 
force in atomic age develop- 
ments. The position will provide 
you with broad opportunity for 
utilizing your ability to think 
and to advance. 


Technical Personnel Office 


URANIUM DIVISION 
MALLINCKRODT CHEMICAL WORKS 
65 Destrehan St. St. Lovis 7, Mo. 



































NOTICE — NEED $5.00? 


If you have Parts | and Il of the 1956 Proceedings 
which you would like to sell to the Society, we will pay 


$5.00 for the set. 


For information write to: Instru- 


ment Society of America, 313 Sixth Ave., Pittsburgh 


22, Pennsylvania. 
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ge » coming events 


FEBRUARY 1957 


Feb. 14-15—1957 Transistor and Solid-State 
Circuits Conference, sponsored by IRE, 
AIEE, and the University of Pennsylvania, 
will be held at the University, Philadel- 
phia. Contact IRE, 1 E. 79th St., New 
York 21. 


*Feb. 25-27—ISA Executive Board gathering 
in St. Petersburg, Fla., will include meet- 
ings of SS&P, Finance Committee, of- 
ficers of the Foundation for Instrumen- 
tation Education and Research, Presi- 
dent’s Advisory, Divisional Vice-Presidents, 
and District Vice-Presidents. 


Feb. 26-27—Western Joint Computer Confer- 
ence sponsored by IRE. AIEE and ACM 
at Hotel Statler, Los Angeles, Calif. 
Contact S. Dean Wanless, Aeronautronic 
Systems, Inc., Van Nuys, Calif. 


MARCH 1957 


*Mar. 8&—Symposium on Data Handling spon- 
sored by the Baltimore Section, at the En- 
gineers Club, Baltimore. Contact T. S. 
Elliott, 2127 Maryland Ave., Baltimore 
18, Md. 


Mar. 11-15-—1957 Nuclear Congress and Atomic 
Exposition at Philadelphia Convention 
Hall. Contact Denham & Co., 925 Book 
Bldg., Detroit 26. 


Mar. 18-21-—-Annual IRE National Convention 
and Radio Engineering Show, at the Wal- 
dorf-Astoria Hotel and New York Coli- 
seum. Contact IRE, 1 E. 79th St., New 
York 21. 


Mar. 18-21—Military Automation Exposition 
at New York City’s Trade Show Bldg. 
Contact Richard Rimbach Associates, 845 
Ridge Ave., Pittsburgh 12, Pa. 


Mar. 19-21-—National Meeting of the Ameri- 
can Meteorological Society, at the Univer- 
sity of Chicago. Contact the University’s 
Dept. of Meteorology, Chicago 37, III. 


*Mar. 26-27—Seventh Annual Conference on 
Instrumentation for the Iron and Steel 
Industry sponsored by the Pittsburgh Sec- 
tion at the Hotel Roosevelt, Pittsburgh, 
Pa. Contact Fred D. Marton, 845 _— 
Ave., Pittsburgh 12, Pa. 


APRIL 1957 


*April 2—Ninth Annual Symposium of the ISA 
New Jersey Section entitied “Process 
Fluid Amalyzers.” Warren S. Jones, 133 
Tullamore Rd., Garden City, N. J. 


April 9-10—Electronics in Industry Conference 
sponsored by Institute of Radio Engineers 
at Illinois Institute of Technology, Chi- 
cago. Contact Dr. Eugene E. Mittelmann, 
545 Washington Ave., Chicago 6, IIl. 


*April 10-12—ISA National Nuclear Confer- 
ence and Third Annual Southeastern Re- 
gional Exhibit will be held in Atlanta, 
Ga. Contact H. S. Kindler, ISA Dir. of 
Tech. Programs, 313 Sixth Ave., Pitts- 
burgh 22, or Exhibit Mgr., F. J. Tabery, 
3443 So. Hill St., Los Angeles 7, Calif. 


“Denotes ISA Sponsored 
or Participating Meeting. 


April 11-13—Ninth Southwestern IRE Confer- 
ence and Electronics Show and Second 
National Simulation Conference sponsored 
by Institute of Radio Engineers at Sham- 
rock Hilton Hotel, Houston, Tex. Contact 
H. Wheeler, KPRC-TV, P. O. Box 1234, 
Houston 1, Tex. 


April 15-17—Symposium on Systems for In- 
formation Retrieval, sponsored by Western 
Reserve University and Council on Docu- 
mentation Research at the University. 
Contact J. E. Shera, Dean, School of Li- 
brary Science, Western Reserve Univ., 
Cleveland 6. 


April 24-26—Seventh Region Institute of Ra- 
dio Engineers meeting at the U. S. Grant 
—, San Diego, Calif. Contact the 
otel. 


MAY 1957 


“May 13-14—Symposium and Exhibit on New 
Electronic Developments in the Field of 
Measurement and Control, sponsored by 
ISA’s Northern California Section. An- 
nual Manufacturers Night and a Mainte- 
nance Clinic will also be held. Contact 
K. E. Hallikainen, 1341 Seventh St., Berke- 
ley 10, Calif. 


May 14-16—Industrial Nuclear Technology 
Conference sponsored by Armour Research 
Foundation and Nucleonics Magazine at 
Museum of Science and Industry, Chicago. 
Contact Dr. Leonard Reiffel, Armour Re- 
search Foundation, 10 W. 35th St., Chi- 
cago 18. 


*May 23-24—Instrument Exhibit sponsored by 
ISA’s Cincinnati Section. Contact F. T. 
Edmonson, Strafer St., Cincinnati, Ohio. 


*May 27-29—National Telemetering Conference 
jointly sponsored by ISA, AIEE, IAS, at 
the Hotel Cortez, El Paso, Tex. Contact 
L. J. Mass, Jr., 1908 Cline Ave., Las 
Cruces, N. M. 


JUNE 1957 


*June 13-15—Third National Symposium on In- 
strumental Methods of Analysis at Uni- 
versity of Chicago. Sponsored by ISA. 
Programming by Analysis Instrumentation 
Committee. Contact Herbert S. Kindler, 
Director of Technical Programs, ISA, 313 
Sixth Ave., Pittsburgh 22. 


AUGUST 1957 


*Aug. 28-30—International Conference on Gas 
Chromatography at Michigan State Uni- 
versity. Sponsored by ISA. Programming 
by Analysis Instrumentation Committee. 
Contact Herbert S. Kindler, Director of 
Technical Programs, ISA, 313 Sixth Ave. 


SEPTEMBER 1957 


*Sept. 9-13—12th Annual ISA Instrument-Au- 
tomation Conference and Exhibit will be 
held at the Cleveland Auditorium. For 
more information contact H. S. Kindler, 
Director of Technical Programs, Instru- 
ment Society of America, 313 Sixth Ave., 
Pittsburgh 22, or Exhibit Mgr. F. J. 
—— 3443 So. Hill St., Los Angeles 7, 

alif. 





for the set. 





NOTICE — NEED $5.00? 


If you have Parts | and Il of the 1956 Proceedings which 
you would like to sell to the Society, we will pay $5.00 
For information write to: Instrument Society 
of America, 313 Sixth Ave., Pittsburgh 22, Pennsylvania. 
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Aero Service Corp. 
American Institute of Physics 
Amphenol Electronics Corp. 
Ampex Corp. 

Askania Regulator Co. 
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Automatic Switch Co. 
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Beckman Instruments, Inc. 
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